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* Hl Feges frome He WUREL Die 


The long wear of the brilliant color 
finish that dresses up your car is 
largely due to the primer and surfacer 
coatings . a protective seal for the 
metal body and a surface to which the 
outer finish holds better and longer to 
preserve that “new car” look. 

The Rinshed-Mason Company of 
Detroit, large producer of undercoat- 
ings for the autometive industry and 
specialized waterproof coatings for 
industrial use, has adopted a Durez 


protective coating resin for new and 


improved coatings. All interested par- 
ties benefit from this phenolic resin 

the paint manufacturer, the auto 
maker, the industrial user, and the cat 
owner. 

Durez resin helps the paint manu- 
facturer with what he calls “better 
control” of his product, enabling him 
to produce constant and consistent 
quality. 

For the auto maker Durez provides 


ereater corrosion resistance and better 


adhesion to the metal surface as well 


as the color finish . .. advantages that 
far outweigh its slightly higher cost. 

To the car owner, use of a Durez 
phenolic resin means that he is actu 
ally getting better and longer lastins 
protection. 

This example is one of many fron 
the Durez files that show how the pre 
tective coatings industry is benefiting 
from our experience in phenolic resin 
We'd like to help with 
Durez Plastics & Chemicals, Inc., 56 


Walck Road, North Tonawanda, N. Y. ¥ 
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7...The SEEN Quality in Fine Radio Appreciation 


1 truly fine new table model radio 
equally fine new automobile, have 
Under-the-bonnet per- 
fection is generally concec Their sales 
appeal, now, is chiefly one of eye-appeal 

the power factor is implied through 
lithe body design, beauty is registered by 
trim and color, allure and luxury keynote 
the desire to possess 


common 


the appointments 
beckons from without! 

Leading radio manufacturers, alert to a 

ublic trend that now judges “fine birds by 
fine feathers’—are proceeding wisely to 
outwardly enhance their finest in hous- 
the gem of plasti f, 

Catalin, incomparably beautiful by rea- 
son of its rich penetrating color values, iS 
by far, radio's most exquisite and interpre- 
tive material. It embodies characteristics 


ings cast of Catalin 


CAST RESINS 


LIQUID RESINS 


that connote strength, power . . . together 
with a feeling of ruggedness, longevity and 
undying sparkle that remind you of semi- 
precious stones. As to outward allure and 
luxury, it possesses irresistible tangibles 
that make it decoratively welcome within 
the home—and worthy of that home's most 
cherished setting. 

We might mention innumerable other 
applications wherein Catalin finds itself 
equally desirable, readily adoptable and 
sales-wise effective, but this is radio's page, 
and therefore we would rather not inter- 
rupt this program for any commercial 
other than to invite product manufacturers 
and their designers to consult with the 
Catalin staff—at any time—especially when 
plans are being thought out . . that’s when 
costs can be conserved! 


MOLDING COMPOUNDS 


The Catalin cabineted table model radio 
pictured above is the new RCA Victor* 
Model #66x8, Product of the RCA 
Victor Division, Radio Corporation of 
America, Camden, New Jersey. 


CATALIN CORPORATION OF AMERICA 
ONE PARK AVENUE . NEW YORK 16,N.Y, 


*Pabricated for RCA by Franklinville Industries, 
Franklineille, Maryland 
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Courtesy Pickett and Eckel, Inc., Chicago, Ll. 


Slide rule case made from GEON resins suggests 


applications in ever 


mee slide rule case was made 
from GEON polyvinyl resins for 
several definite reasons. For one thing 
it will last indefinitely because it resists 
abrasion, sunlight, aging, perspiration. 
It's easy to clean because dirt can’t 
penetrate its smooth surface. It’s light- 
weight and easy to handle. It won't 
rub off on other materials. 

All these facts—and many more— 
apply just as well to the literally limit- 
less number of other products that can 
be made from GEON. For in addition 
to the properties of the slide rule case, 
products made from GEON can be 


resistant to oils, chemicals, heat, cold, 





mildew, and most other normally de- 
structive factors 

And GEON can be pressure or in- 
jection molded, extruded, calendered 
or cast into sheet or film. In solution 
or latex forms it can be applied as coat- 
ings or impregnants for fabrics, fibres, 
paper and cardboard. Products made 
from GEON may be flexible or rigid, 
clear or opaque, brilliantly or deli- 
cately colored. 

Products made from GEON range 
from shower curtains to tank linings, 
fly swatters to wire insulation, uphol- 
stery to highway markers—and many, 
many more. 


Doesn't all this suggest some prod- 


y industry 


uct that could be made better from 
GEON? 

While we make no finished products 
from GEON, we'll be glad to help you 
with special problems or applications. 
For more information, please write 
Dept. O-6, B. F. Goodrich Chemical 
Company, Rose Building, Cleveland 
15, Ohio. In Canada: Kitchener, Ont. 





B. F. Goodrich Chemical Company ... °:::::.:...... 


GEON polyvinyl materials » HYCAR American rubber » KRISTON thermosetting resins * GOOD-RITE chemicals 
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INJECTION 
MOLDING 


. ++ for leaders of industry 
by leaders in plastics molding 


Injection molding of thermoplastic materials is one of the most 
important functions at CMPC .. . and has been since the early days of 
commercial injection molding. Our facilities have expanded from a 
single press to our immense Thermoplastics Division with its own 
separate facilities for material handling and shipping plus a battery 
of injection presses to produce large or small parts with speed and 
precision. 

But injection molding is just one phase of Chicago Molded’s serv- 
ice, for our Compression Molding Division is one of the largest and 
best equipped in the Middle West. And, whatever the job, we assume 

undivided responsibility . . . from 
design and engineering through 
mold building, molding, and fin- 


CH ey: Yete) ishing to on-time delivery. 


Manysuccessful firms, bothlarge 


A O L D Ee D and small, know the value of this 


service, placing CMPC first on 


PRODUCTS their list of suppliers of molded 


plastics parts. Why not discuss 


CORPORATION your plans with a CMPC Service 


Engineer? There's no obligation. 


1046 N. Kolmar Ave. &> Chicago 51, Illinois 


Representatives in orincipal industrial centers 


compression @¢4 insection nolding of all plastic materials 
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Reeognition of selling 


The 1947 Plastics Exposition and Annual Conference of S.P.I. 
held in Chicago was generally recognized in the trade as a successful 
and profitable undertaking. Exhibitors assert that they received a 
good quota of worthwhile queries at their booths and the conference 
meetings were up to former high standards—in some cases reaching a 
peak never before equalled at the annual conference. 

Quite obviously those who attended the meeting were aware of 
the serious situations confronting them during the next years—they 
recognized that the heretofore paramount problems of supply, pro- 
duction and technique have given way to the necessity of going all-out 
to merchandise their goods. No other evidence is needed than the 
large attendance and interest shown at the merchandising session. 

The question now is—what will be done about it? Battles are not 
won by listening to pep talks at the general’s headquarters—they 
are won in the field where the general can only hope that some of the 
pep will be transformed into action. 

Members of the plastics industry have been warned time after 
time that merchandising problems were about to descend upon them 
in a flood. Every new product must stand on its own feet just as 
soon as the glamour of “newness” has worn off. The public is preju- 
diced in favor of “genuine’’ over “synthetic” and, regardless of the 
worth of the latter, the customers must be sold on its performance. 
Salesmen for the new and different must overcome not only a public 
diffidence, but sharp, shrewd merchandising by the old established 
product producers. 

This industry undoubtedly has the productive and technical skill 
to turn out high grade materials. It is hoped that what is left of the 
so-called junk will soon be eliminated in toto. With its passing the 
expert technicians will no longer have to make apologies for unfit 
applications that have slipped into the merchandise stream and sales- 
men will not have to carry the burden of such impediments when con- 
tacting their customers. Surely the industry has enough good sense 
to eliminate its few eyesores immediately. If not, the customers will 
do it for them. 

The job remaining then, is one of expert salesmanship of new and 
better products. The next order of business is sales research, product 
design, stylish packaging, informative labeling that informs, and an 
educational program that will help eliminate the mysteries of nomen- 
clature and tell the customer what plastics will or will not do. And 
this is a job every producer will have to do for himself. 

Fortunately the S.P.I. has picked a forceful leader with initiative 
and vigor to lead them over this precarious period. May we suggest 
that as an aid to his administration the Society set up new committees 

on problems of selling and distribution and that they function 12 
months of the year rather than in sporadic outbreaks at infrequent 
intervals. Selling is a continuous operation, 
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THE 


FEATURES 
you 


WANT 















BETHLEHEM HYDRAULIC PRESSES | 


If there are special features you want in your press, let Bethlehem work 


a ae 





with you from the start. Every Bethlehem press is built to order—a special 
job—and our technical men can often help you plan your unit to best 
advantage. : 

From the Bethlehem shops come both large and small presses in hot-plate 
and other types. We furnish them with or without self-contained or separate 





hydraulic power systems— whichever you specify. N 

Get in touch with us when planning presses for plastics, wallboard, fiber 2 
board, vulcanizing. or metal-forming. We have the materials, the facilities, ir 
and the background to do a good job for you. : 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. & 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Stee! Corporation 
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Another _new product 
from a Du Pont Plastic 





ICE POPS OUT AT TWIST OF WRIST 


Sales-appealing and serviceable new ice tray of Du Pont polythene 





BABY'S SAFE IN NEW 
TENT OF “*LUCITE*’ 


New oxygen tent for babies, made 


f Du Pont “Lucite’’ acrylic resin. 
Built-in ice compartment cools air 
n circulation, prevents overheating, 


lows baby to breathe more oxygen. 
Clear ‘‘Lucite’’ permits full view of 
baby .. . is rigid . . . non-shatterable 
light . . . easy to clean. (Tent 


nade by Oxygen Equipment Mfg. 
Corp., New York, N. Y.) 


THIS POPULAR NEW product of molded 
Du Pont polythene plastic slips out of 
the refrigerator as easily as it slips in. 
No chopping or tugging is necessary to 
free it. And all it needs is a simple twist 
to pop ice out of the tray. . . no running 
water ...no forcing ...no harsh words. 

Polythene was chosen because it was 
the one material that could do the job 
successfully. It has almost no water ab- 
sorption. Ice won’t stick to its wax-like 
surface. It can be bent and twisted with- 
out losing shape. It stays durable and 
flexible at low temperatures . . . won’t 
crack or stiffen . . . and won’t break if 
dropped .In addition, it’s light in weight, 
odorless, tasteless and non-toxic. 

This is just one of many sales-stirring 
new developments based on polythene 
and other Du Pont plastics. Study them 





now as means for improving old prod- 
ucts and creating new. Write today for 
data. E. I. du Pont de Nemours & Co. 
(Inc.), Room 366, Arlington, N. J. 


“‘Roto-Tray”’ polythene ice tray is a patented develop- 
ment of Republic Molding Corp., Chicago, 44, Iil, 
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BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 
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Every injection molder of products made from 
thermoplastic materials is confronted with basic prob- 
lems caused by the type of material used. That is why 
Reed-Prentice has incorporated in its plastic injection 
molding machines, accurate controls to govern all 
phases of the molding cycle. The following important 
features are keyed to the above illustrations: 


1. Material Feed Control — self compensating, assur- 
ing continuous accuracy of amount of material 
delivered. 

2. Dual Pyrometer Control — maintains constant and 
accurate temperature settings on heater. 


3. Vernier Set Timers — accurate to a split fraction of 
a second, control all portions of the machine cycle. 

4. Delayed Unloading Timer — governs the time full 
delivery of both pumps is on the plunger for rapid 
injection. 

5. Control of Pressure on Materials — adjustable. 


‘e YOU GET CONTROLLED PERFORMANCE 
ICE Plastic Injection Molding Machines 





6. Die Plate Speed — adjustable for die set-up and 
slow ejection of molded parts. 


The versatility and efficiency resulting from these 
accurate controls will give you continuous production 
at the most economical production rate and will reduce 
rejects to a minimum. 

All Reed-Prentice injection molding machines have 
these time-saving, profit making features. Write Dept. 
D for full information describing machines of 4, 6, 
8, 12, 16 and 22 Oz. capacities. 


THE WORLD'S LARGEST MANUFACTURERS OF INJECTION MOLDING MACHINES 


NEW YORK OFFICE: 
75 West St., NewYork 6, N. Y. 

















AEED-PRENTICE CORP 





CLEVELAND OFFICE: 
1213 W. 3rd. St., Cleveland 13, Ohio 
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A STARTLING NEW CONTAINER 
MADE OF EXTRUDED 


LUMARITH™ PLASTIC 


Introduced by Tek, this toothbrush container has all the points 











that make for good packaging...the eye appeal. of trans- 
nd parency, unbreakable toughness, complete product protection, 
life-of-the-product usefulness, and the economy of continuous 






















_ eaten Tulox* containers of Lumarith ves 
on Packaging by extrusion molding is new...it is rich in pos- sagan oo Plastics, 
oe sibilities for individuality and styling, and offers high-speed a: ‘ : 

production economies. 
ve The Tek container is continuously extruded as transparent 
>t. tubing with decorative ribs. It is then cut to length, and plug- 
6, sealed at one end. The injection molded caps—produced in 

multiple cavity dies—form a friction-fitting closure. Half-through 

holes in the cap maintain sanitary protection, yet can be punched 

out to provide ventilation when toothbrush is in use. 

You want something “different” in packaging ?... investigate % 

extrusion molding with Celanese plastics. Here is a method that 
’ offers great adaptability—plus the added advantage of form- 

fitting container to contents, by means of special, shaped-to- [-) 
—- the-product profiles. A Celanese technical representative will 
—a furnish complete information about this interesting converting La UC 
te method. Celanese Plastics Corporation, division of Celanese 


Corporation of America, 180 Madison Ave., New York 16, N.Y. 


* Reg. U. S. Pat. Off. 


LUMARITH* FORTICEL* CELLULOID* VIMLITE* CELCON* 
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RECISE and accurate control is an impor- 
p.. factor in International's IMP-proved 
molding. In fact, it is so important to us at 
INTERNATIONAL that we have long used 


electronic equipment and cycle controllers 


on every molding job. This is typical of the 


painstaking care we use with every step 
involved in making your plastic part. It means 
that you get a good job at the right price. 
When your order goes to INTERNATIONAL 
it is handled as carefully as though it were 


the only order in the plant. 


INTERNATIONAL merece prune Lit 


t 35th Stre 


er 


veland 9, Ohio 
rk Phone Pennsylvania 6-3290 
a ee ee 






















How to Layout 
and Mill a 14-Cavity 


Injection Mold — 
Complete in 


52 Hours 


FAST! Both halves of the 14 cavity injection mold DIRECT! The operator accurately located the mold 
for these plastic shower curtain hooks were set up blocks in relation to the Rotary Head center. Scriber 
as a single workpiece or unit on the Kearney & held in machine spindle laid out one cavity of each 
Trecker Rotary Head Milling Machine table. All shape. No models or templets used — blueprint 
operations completed in this single set-up .. . was only guide the operator used. Other cavities 
changing only the special form cutters as required. located by simple geometric construction, 


= 



















ACCURATE! Completing work in single set-up re- 
duced chance for error. Each operation performed 
on location of scribed layout and repeated on each 
additional cavity. Uniform precision results from 
this multiple origination method, Precise control 
of all cutter movements makes this possible. 


KEARNEY & TRECKER 
CORPORATION 


MILWAUKEE 14, WISCONSIN 4721 





For more facts on how you can get Fast, Direct, 
Accurate results on other mold, tool, die, pattern, 
toolroom and general production work, using the 
Rotary Head Method, write for bulletin 1002C on 
the Model 2D Rotary Head Milling Machine. 
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Branches: Boston 







N the Champion's swing are the ingredients that assure the skillful result . . . Precision 
— Balance are not the product of accident, but of meticulous application, skillful prac- 
tice and study . . . In Plastics compounding, too, “championship” results depend upon 
The skillful blending of materials is aided to a great extent by 
In COLORS, PLASTICIZERS, 
RESINS, FILLERS for dependable day-in, day-out production accuracy you will find 
PRECISION character in the Harwick Standard Chemical Line. . 
may be for coloring, softening, strengthening, and extending plastics compounds — here are 
Write for full 


information on “Masterbatch” STAN-TONE Colors, Plasticizers, Resins or Fillers for 


Precision and Balance... . 


their consistently precise uniformity — and quality 


. Whatever your need 


materials with the uniform quality that always give the right result .. . 


plastics compounding. 


HARWICK STANDARD CHEMICAL Co. 


AKRON 8, OHIO 


Trenton Chicago 












Los Angeles 
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re say of this H-P-M Compression Press 
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No wonder they’re sold on this H-P-M press! 
Higher quality products produced on H-P-M equip- 
ment—lower operation and maintenance costs of 
H-P-M presses—help keep Autopoint a broad jump 
ahead of extenadiell That’s pleasing to everyone— 
from top management down! 


tt 
ile, 





To turn out premium quality products, Autopoint chose this H-P-M 
Compression Press 


Let H-P-M step up YOUR profits! 

Keep a broad jump ahead of your competition! It’s 
easy with H-P-M. Installation is simple—connect 
H-P-M self-contained equipment to electric power and 
cooling water and it’s ready to produce! Then watch 
costs go down—profits soar! For each H-P-M unit 
is a dependable, quality pf age se Ein Longer” roducing 
money-maker! Write for details today. There’s no 
obligation. 


Bulletin 4702 describes H-P-M Compression 
Molding. Presses. Send for a free copy today. 


THE HYDRAULIC PRESS MFG. CO. 
1010 Marion Road, Mount Gilead, Ohio, U.S.A. 


Branch Offices in New York, 
Cleveland, Col 
Representatives in other principal cities. 
Export Dept.: 500 Fifth Avenve, New York, N.Y, 
Cable—"Hydroulic” 


QN-Hydraulic 
Sebf-Coritaimed, PLASTICS MOLDING PRESSES 


REVOLUTIONIZING PRODUCTION WITH HYDRAULICS SINCE 1877 














The Better 
the Cure... 





The Better the Plastic Part! 


Decreased — shrinkage, warpage, 
finish defects, porosity, internal 
stress, dimensional variation and 
mold, pin, and insert breakage. 


ALL rIGHT—"“better” is a loose word 
and we admit it. But Heatronic mold- 
ing (utilizing radiofrequency pre- 
heating) gives you a cure with so 
many improvements that we couldn’t 
cram ‘em in six headlines. They're 
worth studying, though, so here they 
are — 13 direct results of Heatronic 
molding : 

Increased —structural strength, 
dimensional stability, chemical re- 
sistance, dielectric strength, volume 
resistivity, density uniformity. 


Kurz-Kasch 





Plastic Pre-form in Heatronics Applicator 


So, how about Heatronic treatment 
for your job? Where do you go for 
answers? 

Why not come to the plastic 
molder who introduced Heatronics 
to plastic molding—who has accumu- 
lated an outstanding backlog of ex- 
perience in its use—who’s built up a 
whole battery of units to provide it? 
We'll be glad to help. 

Kurz-Kasch service covers every 
aspect of plastic molding from design 
to finishing — the whole works, 
under one roof. Why not ask for a 
Kurz-Kasch engineer? 


For Over 30 Years 
Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1415 S. Broadway, Dayton 1, Ohio. Branch Sales Offices: New York © Chicago ® Detroit * Los 
Angeles * Dallas * St. Lovis * Toronto, Canada. Export Offices: 89 Broad Street, New York, New York 
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the 
Right 
combination 





for faster, cheaper production 


You can’t beat transfer molding for speed, economy, 
precision — and you can’t beat Watson-Stillman machines for 


giving you the utmost in these advantages. 


Maximum production with less breakage, for example, is 

assured with Watson-Stillman Transfer Molding Machines 

by their sensitive, high degree of control. The pressure on the 
transfer ram can be adjusted steplessly to within 25% of 

total tonnage, thereby providing exceptional flexibility. The pump 
permits holding pressure as required and automatic follow up, 
which eliminates both excessive heating and power loss. The 
four-column open construction makes possible full accessibility to 
the molds and rapid heat dissipation. Selective controls are 
furnished for either transfer or conventional compression molding. 


These sturdy, dependable machines are available in sizes from 30 to 1200 tons. 

For further information, write for Bulletin 641-A. Or if you are interested in other types of 
equipment, it will pay you to investigate Watson-Stillman’s complete line of molding machines which 
includes: Horizontal Injection 8 to 80 Oz., Vertical Injection 1 to 4 Oz., Compression Molding 50 to 











1200 Tons, Preform Tableting Press 100 Tons, General Purpose Presses 20 to 200 Tons. : qs 
WATSON -STULIMAN 
FACTORY AND MAIN OFFICE 
FE: ROSELLE, NEW JERSEY HYDRAULIC  Finss DIVISION 
BRANCH OFFICES ss 
PHILADELPHIA, PA. ° CHICAGO, ILL. 
LOS ANGEL CAL. . . . . .» Hoffman and Heartt 
REPRESENTATIVES MILWAUKEE, WIS. - « « E. L. Essley Machinery Co. 
BUFFALO, N.Y... . . . Industrial Equipment Co. NEW YORK, - « Eastern Railway Su Inc. 
Caen mee «lk E. L. Essley Machinery Co. (R, Equip.) 
CLEVELAND, O. . . . Frank T. Goetz Machinery Co. PITTSBURGH, PA. . . . . . . Stanley Berg & Co. 
DALLAS, TEX. » « « « « «+. Perry Machinery Co. ag ~¥.. « « « Industrial Equi t Co. 
DETROIT, MICH. - « « « Peninsular Machinery Co. SAN FRANCISCO, CAL. . . . Jenison Co. 
DULUTH, MIN . Anderson Machine Tool Co. ST. PAUL, MINN. . . . Anderson Machine T. Co. 
GRAND RAPIDS. “MICH. o> Tha — Machinery Co. SYRACUSE, N.Y.. . . «. « Induserial -< weet 
HOUSTON, TEX Machinery Co. TULSA, a. ee Perry 
INDIANAPOLIS, IND. . Ww. K. Mitinoltend Machinery Co. WASHINGTON, D.C. . . ” Ralph Payne (R. ne 54% ) 


CANADA: Canadian Fairbanks-Morse Co., Led. ¢ Branches in All Principal Cities 
Foreign Sales Representatives: OMNI PRODUCTS CORP., 460 Fourth Avenue, New York 16, N. Y. Correspondents Throughout the World 
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repairs ate not 
a factor!” 


A TREASURER WRITES: 


@ “In my office, we judge machines to a large extent by the bills to 
pay for repairs and replacement parts. And with our LESTERS, over 
a long period of years, repairs are NOT a factor.” 


@ THERE'S A REASON for this low cost operation—LESTERS are 
designed and built for day-in, day-out, carefree operation. In the 
FIRST place, only LESTER has the solid, cast alloy steel, one-piece 


“On our LESTERS - 


eg fen ts 


ST. ° 
% ll 
f Pr : 





Lester Features 


1. The one-piece, cast alloy 
steel frame. 

2. The unique vertical in- 
jection system. 


3. The patented toggle mech- 
enlem with alfdse dle-lockiaa 
pressure carried on four 
metal columns. 


frame which is practically indestructible .. . SECOND, the exclusive 4. Greater platen travel, per- 
LESTER vertical injection system has the minimum number of parts mitting larger, deeper molds. 
and all of them are in the open for instant inspection . .. THIRD, 5. Larger die height adjust- 


the enormous LESTER die-locking pressure is transmitted directly to 
the solid, cast-steel frame through simplified toggle linkage which acts 
as four metal-to-metal columns. 


@ CHECK these exclusive features and specify LESTERS for high 
production and /ow operating costs. 


* Yes, this is the machine you saw in operation at the SPI in Chicago. 





ing screw with supporting 
area equal to die area, insur- 
ing positive die lock. 

6. Flexible control of both 
injection speed and pressure, 
standard equipment on ail 
models. 


7. The safety gate is inter- 
locked hydraulically, electri- 
cally and mechanically. 
















Write “Today for information on the new LESTER machines... { 

















NEW YORK 6-8-12-16-24 and 32 ounce models. 

CHICAGO The LESTER vertical die attachment is available on the smaller machines. 
CLEVELAND ;, 

CINCINNATI INJECTION MOLDING MACHINES 








LOS ANGELES 
SAN FRANCISCO 
DETROIT 





Distributed by LESTER-PHOENIX, INC. 


2621 CHURCH AVE., CLEVELAND 13, OHIO 





















16 MODERN PLASTICS 














\- RICHARDSON MEANS IN PLASTICS 





/ SAW 
/SAND 
/TURN 
/ MILL 
YrRouUT 
V FLY CUT 
VDRILL 
VTAP 

/ PUNCH 
V SHAVE 
V FORM 
V BUFF 

V/V SHEAR 
V PRINT 
VSLOT 
VEDGE 

V BRAND 
V GRIND 


i ee re ee 


- Ab Rel, 


cate your Predy.., 


E Ways to fabri 


Here is a fly cutter in action: knifing out plastic discs. 

It’s just one of eighteen distinct fabricating operations 
available... to users of Laminated INSUROK. 

The practices we recommend are universally accepted as 

standard in the industry. However, Richardson Plasticians welcome 
the opportunity to work with you in developing specific methods 


to handle any new problems. . . without obligation. 


So whether we do the job for you to your specifications, 
or it’s done in your own shop, our experience 


in the technique of fabrication is at your service! 


INSUROK Precision Plastics 
The RICHARDSON COMPANY 








FOURTH STRE 
VELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH., 6-252G.M. BLDG. + ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories: MELROSE PARK, ILt. * NEW BRUNSWICK, N.J. * INDIANAPOLIS, IND. 














Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 § LOCKLAND, CINCINNATI 15, OHIO 
YORK 6, 75 WEST STREET Sales Offices ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 
LADELPHIA 40, PA., 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. 










* RESEARCH 
«e@ continuous transfor- 
mation of possibilities into 
practical ideas in plastics. 





“DESIGNING 

«+ Artistic visualization. 
Creative engineering. 
Practical planning for 
efficient plastics production. 





*PRODUCTION 

.-+ Complete machine shop 
facilities for manufacturing 
our own dies, molds, tools, 





* LAMINATING 

..» Sheets, rods, tubes. 
Standard NEMA grades; 
over 100 special grades. 





* MOLDING 

.»- Rubber and bitumi- 
nous plastics; and synthetic 
resin plastics... Beetle, 
Bakelite, Durez, ete. 








MECHANICAL strength con be added to molded 


SF _ Bawa 
an IN THE INSERTS, Too 


ELECTRICAL conductivity of aluminum is high. 
Perhaps you'rr thinking about a molded plastic 
electrical port where aluminum inserts provide 
the necessary conductivity. They're strong, tool 


THERMAL properties of aluminum ore excellent. 
Let's say you're designing a plastic product 
which must be olr-cooled. You might use alumi- 
num discs, molded in, as above. 


DECORATIVE volves of aluminum ore a long 
story in themselves. Use it plain, or with frosty 
or mirrorlike Alumilite (patented process) or 
colored finish, Remember, it's light! 


EXTRUSIONS of plastic combined with extru- 
sions of aluminum? Why not? One supplements 
the other, in beauty and strength. Alcoa Alumi- 
num is avollable in many stock shapes. 


_ 


LAMINATED plastics can be faced with aluminum 
sheet for a new idea in modern materials. Or, 
why wot insert Alcoa Aluminum decorations in your 
dark laminates? Attractive! 


FORMED plastic sheets teom up weil with Alcoa 
Aluminum, as in this navigator's dome. The whole 
assembly is light, strong, easy to mount. Is there ao 
household idea here? 


operties of aluminum 


pharmaceutical, food industries? 


p.W Medey Wray it 








fm ew COMMERCIAL FORM 
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p pronucTs ONLY AS GOOD AS BASIC MATERIALS. SAY BUSINESS LEADERS 


] 


; 
‘ 






Witco basic products are developed and produced 
through a program of research, pilot plant investi- 
gation and scientific manufacturing methods. As a 
result, the finished products made with Witco ma- 
terials .. . by their outstanding performance . . . will 
effectively meet the highly competitive, hard-selling 
era that lies ahead. 

If you have a basic-materials problem in any of 
your products, Witco’s modern technical service and 
research facilities can give you reliable assistance. 
And we shall be glad to send you literature and 


samples at your request. 


WITCO CHEMICAL PRODUCTS FOR THE PLASTICS INDUSTRY 
+ WITCARBS + METALLIC STEARATES + CARBON BLACKS + MICA + TALC 


WITCO CHEMICAL COMPANY 


MANUFACTURERS AND EXPORTERS 
295 MADISON AVENUE - NEW YORK 17, NEW YORK 


<j | [isd BOSTON « CHICAGO « DETROIT * CLEVELAND « AKRON « LOS ANGELES 
at, SAN FRANCISCO . LONDON AND MANCHESTER, ENGLAND 
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TUBING * TAPES * CORDS « FILM * THREAD 
RODS * CASINGS * HOSE « BARS « STRIPS 
CHANNELS « BINDINGS * MOLDING « SHEETS 
WASHERS * PLUGS © DISCS * CYLINDERS 
STRAPS © BELTS * ROPES «© CABLES 
RINGS » CO T |’ & S « BATS « FRAMES 
7.\ 1 <0) San - Pe 
BINDINGS *...C_JI./ 2 hk /S 4” 
CONTAINERS + BAGS « FRAMES * BARS 
PLUGS * DISCS * CYLINDERS « RINGS’ 
BELTS * ROPES * CABLES © PLUGS 
MOLDING « SHEETS * CASINGS * HOS 
BARS * STRIPS* CONTAINERS * BAG 
BAGS » FRAMES 
TUBING © TAPES 
CABLES *RODS | 
SHEETS * PLUGS 
THREAD * TAPES 
FILM * CASINGS 
STRIPS * PLUGS 
RODS * TUBING Plastics Machinery Division 
BAGS * FRAMES ie = aging 
CASINGS « FILM 

CORDS * FILM * THREAD « RODS 

DISCS * CYLINDERS * BINDINGS 

HOSE + BARS « STRIPS * BELTS 

ROPES * CABLES « CHANNELS 

FRAMES « BINDINGS * MOLDING 


Put 
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Here's how to buy 


Somewhere in 
good probability fig 
oven to fit your requi 
inventory to find the sf 
need is a big job —so let 
for you. WAA will then submit fo 
ation that equipment in the invento 
appears to be of greatest interest to you, based 
on the data you submit. 

The booklet shown contains pictures of many 
types of available furnaces and ovens. Send for 
this booklet and fill out the specification blank 


enclosed. 


ereice oF Stetaeart ersreesar 












WAR ASSETS ADMINISTRATION § 


Offices located at: Atlanta - Birmingham + Boston - Charlotte - Chicago 
Cincinnati « Cleveland « Denver + Detroit « Grand Prairie, Tex. + Helena 
Houston + Jacksonville + Kansas City, Mo. + Los Angeles + Louisville 
Minneapolis +« Nashville - New Orleans « New York « Omaha « Philadelphia 
Portland, Ore. « Richmond « St. Lovis + Salt Lake City + San Antonio « San 
Francisco «+ Seattle + Spokane + Tulsa 





SUPPOSE YOU HAD THE 
TIME TO INSPECT 
10,000 INDUSTRIAL 
ACES AND OVENS 
DO 



















ie peep epeyiny. 
SESS Oa 
‘py i / a 


es of 4 
ete tint bs 
iniherkessiils 
ca * 7 


To: WAR ASSETS ADMINISTRATION 
General | ndustrial Equipment Division, Washington 25, D.C. 


Please send me your Booklet Entitled 
“Industrial Furnaces and Ovens” 

NAME 
TITLE 
FIRM 
ADDRESS 
CITY. 
STATE 








a ee ee 























2 


JUNE +1947 








TRANSFER 
MOLDING 


. A 

















Versatile. Flexible.” Fast. This complete new line of Elmes 


transfer molding presses covers the fu// pressure range, and i, 
extra-large die space permits the use of standard designs on Since /. S5/ 
practically any job. "¢ . 


It's a brand-new arrangement with»mpre convenient push- HYDRAU aie 
button panel and two separate, fully encloséd*powerugits at , . , ele | PM E NT 


floor level. Sequence operation or manual control is optional. 





Here's a press designed with an eye on tomorrow, as good 
as it is good looking, and ready now to help you cut produc- 
4 . - complete information on the new Elmes transfer press 
tion costs. Today, more than ever, it will pay you to “Put jel allie whdies Cte detent tor Ce Plediien 
Your Pressing Problems up to Elmes.” Industry. We'll be glod to mail your copy. 


FREE NEW BOOK. !2-page Bulletin 5200 gives 


Distributors in Principal Industrial Centers © | Also Manufactured in Canada 
WETAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION. PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
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ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES « 225 N. Morgan St., Chicago 11, II. 
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COMPETITION 











rearing ifs ugly head ? 


SSheg *! 
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OU don’t have to be scared of competition if you 
keep quality up and costs down. And that’s a lot 
easier than it sounds—if you have a Taylor Flex-O- 
Timer on the job! This versatile instrument takes com- 
plete charge of such processes as compression molding 
from the simplest hookup to the most,complex! All 
the operator has to do is load the press and push a but- 
ton to reproduce any ideal schedule accurately every 
time! 
Here’s how the Flex-O-Timer can give you accurate 
control of one complex compression molding problem: 
1. Flex-O-Timer simultaneously: 
(a) closes press, 
(b) turns on steam, 


(e)) positions three-way valve to connect 
discharge to steam trap. 


2. Next the Flex-O-Timer simultaneously: 

(a) turns steam off, 

(b) turns water on, 

(c) repositions three-way valve connecting 
discharge to drain. 


3. At end of molding period, the Flex-O-Timer: 

(a) opens the press, 

(b) turns cooling water off, 

(c) turns on steam for warm-up for next cycle, 

(d) positions three-way valve to connect 
discharge to steam trap, 

(e) turns steam off and timer stops. 


Installation of the Flex-O-Timer can provide for Pre- 
heating, Bumping (or gassing), Restripping, Slow 
Closing, or for almost any special requirement. For 
complete details write today for Catalog No. 98154 
which tells the whole Flex-O-Timer story. We're ready 
to help you beat rising costs with Taylor Accuracy. 
Taylor Instrument Companies, Rochester, N. Y., or 
Toronto, Canada. Instruments for indicating, recording, 
and controlling temperature, pressure, bumidity, flow and 
liquid level. 


ae 7 
“Taylor Lnstruments 


MEAN 


ACCURACY FIRST 

















IN HOME AND INDUSTRY 
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HERE-expanded 


opportunities for true 
“SIMULATED SERVICE” 
INVESTIGATIONS 


Every engineer recognizes that, in designing springs, axles, principle of loading, now permits the simulation of actual 
spindles, and chousands of other parts exposed to repeated service conditions in the laboratory .. . a long-sought aim chat 


stresses, static tests merely furnish a basis for estimate, and has never before been completely attained. The various 
do not provide trustworthy conversion factors for translating models listed take care of almost every variety of test chat is 
fest results into ase results. The Sonntag Line of equipment, ordinarily required 

through the successful application of the constant force 


FOR TESTING MATERIALS, 
MACHINE PARTS OR 
STRUCTURAL COMPONENTS 


Testing speed 1800 cycles (60 cycle cur- 
rent) or 1500 cycles (25-50 cycle current) 


FOR SHEET AND PLATE MATERIAL 


This SF-2 is a compact, low-cost, bench- 

mounted machine, cests metal, plastic or 

wood sheet material in flexture. 1800 cycles SF-01U; ALTERNATING FORCE CAPACITY 

per minute, alternating force capacity, 20 100 Ibs. Stacic preload capacity, 100 Ibs. Maxumum 
f direct 200 Ib: 

Ibs. 5 inch and 13 inch extension arms CaS ee . 


available SF-1U; ALTERNATING FORCE CAPACITY 


1000 Ibs. Static preload capacity, 1000 Ibs. Max:- 
mum force in one direction, 2000 Ibs. (5x 
Amplifying fixture available.) 


FOR TESTING LARGER SPECIMENS 
OF MATERIALS OR STRUCTURAL 
COMPONENTS. SF-20U 


Clear space of 48 inches (or more if needed) 
between machined surfaces of fixed and 
adjustable platens. Vertical space to center 
of reciprocating platen, 124% inches. Maxi- 
mum alternating force capacity, 10,000 lbs 
Static preload capacity, 10,000 Ibs. Maxi- 
mum force in either direction, 20,000 lbs. 
Testing speed, 1200-1900 cycles per minute. 





THE BALDWIN LOCOMOTIVE WORKS 


a AL DYWIN 


I am interested in testing 


Name Title TESTING 
Address ma) ¥ EQUIPMENT 
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A CAST PHENOLIC RESIN OF EXCEPTIONAL QUALITIES 
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MARBLETTE 






THE MARBLETTE CORPORATION sy. 





EXPANSION 







= VIBRATION 
STRAIN 
| 2 CONTRACTION 


NOISE 














Vibration hasn't a chance with BARCO 


In this game of checkers, the forces that attack fluid- 
conveying lines can’t win. For Barco Flexible Joints 
not only absorb destructive vibration, but compensate 
for expansion and contraction, provide flexible re- 
sponsive movement against shock and strain. In the 
Barco line you'll find the right joint for your special 
installation. Write for facts. Barco Manufacturing Co., 
Not Inc., 1809 Winnemac Avenue, Chicago 40, Illinois. 


BARC 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
ta Canada: The Helden Co., Lid., Montreel, Canada. ‘*MOVE IN EVERY 


26 MODERN PLASTICS 





FLEXIBLE JOIN T ans ebtenined 

. but a combination of 
a swivel and ball joint 
with rotary motion and 





responsive movement 
through every angle. 











DIRECTION ”’ 
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olors 
unlimited! 


GY $ Y ae 


Every color in the rainbow! Every shade from pastels to rich black! Unlimited colors of jewel-like 


brilliance can be given plastics easily, quickly and inexpensively with Gypsy Plastic Dyes 


A few minutes dipping in a cold solution of Gypsy Plastic Dye infuses clear, rich color that adds eye- 


appeal and greater saleability to products. Gypsy minimizes inventory and procurement problems. 


Lucite, Plexiglas, Acetate, Nitrate, Butyrate, Celluloid and other materials can be Gypsy dyed without 
altering the original finish, character and transparency of the plastic. Gypsy Plastic Dyes come in 
twelve standard colors—Black, Royal Blue, Scarlet, Green, Ruby Red, Amber, Fuschia, Coral, Violet, 


Canary Yellow, French Blue, Orange or any combination, giving unlimited range of colors. 


We invite an opportunity to prove how practical and effective Gypsy Plastic Dyes really are. 


GYPSY DYES, INC. Division of wittie Mfg. & Sales Co. 1414 S. WABASH AVE., CHICAGO 5, ILL. 








GYPSY TWO-WAY SERVICE 


We will dye for you. Our commercial plastic color proc- 
essing division is equipped and experienced to give dependable 
service. Chemists will handle your exacting problems of mixing, 
matching and dyeing in small cr large volume. Or .. . 


Do your own dyeing. We furnish Gypsy Plastic Dyes in 
standard colors or to your specifications together with com- 
plete directions. Water and suitable vessels are all you need. 


Gypsy Colored Plastic Cement is now available for 
Lucite. Plexiglas, Polysterene, Vinylite, Acetate, Celluloid and 
other materials. In twelve standard colors and combinations. 
Used as any other weld-type cement it forms a strong weld 
joint with less bubble foaming. 


FREE TRIAL FOR TESTING 


| am interested in Gypsy Plastic Dye, find sample of 
material e Lb 


(CD Dye and return sample dyed. 











color 
Send f dye i tod 
Cue color 4 
Send f cement i for this 
= Tae 


Name 


Clip to your letterhead and mail to Gypsy Dyes, Inc. 1414 
S. Wabash Ave., Chicago 5, Ill. ond - 
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When you select a 
molder with facilities 

for both rubber and 
plastics... you get 
precision molding 

plus these advantages... 


Help on We have research and manufacturing 
materials facilities for both rubber and other plas- 
: tics. This gives us an unusually wide in- 
selection ; 
terest in the field, and our laboratories 
test new developments in both types of materials. 
Starting with hard rubber over 60 years ago, our 
molding experiences now cover a wide range of natural 
and synthetic rubbers, thermal setting and thermal plas- 
tic materials, including new plastics, such as Plexene M, 
Nylon, and Cerex. Thus, we are always in a good posi- 
tion to advise on the best material for your product and 
to suggest a change when a better material comes along. 


Engineering help that cuts time and cost 


Our engineers have been called in frequently by man- 
ufacturers during the early design stages of their prod- 
ucts. In many instances, they have been able to suggest 
design changes which cut molding and other manufac- 
turing costs. 

Time and again they have pioneered in cost-reducing 
molding techniques. Our staff was the first to develop 
injection molding of thick cross sections. That cut the 
cost of manufacturing brush blocks, for instance, as 
much as 50%. Previously, brush blocks were cast or cut 
from sheets, and attempts to injection mold any of them 


%” in thickness had resulted in 


with cross sections over 
incompletely filled cavities, bubbles, flow lines, surface 
failures, and other flaws. Our engineering staff rede- 
signed the molds and worked with the machinery man- 
ufacturers on necessary machine changes, all of which 
resulted in considerable savings in time and money to 


the customer. 







Fine for plastics —Cellulose-Acetate Butyrate for stability and 
moisture resistance was chosen. This valve cap, with special dirt 
protector, involved an intricate die design and “oe wee molding, 


as threads had to fit easily on assembly without further machining. 





Fine for rubber — Hard rubber for dielectric strength, high tem- 
perature characteristics and moisture resistance was chosen for 


this magneto housing—an intricate precision molding job involv- 


ing inserts. 


Let’s get together on your problem 
If you are planning or using large quantities of a molded 
product, chances are that our experience and facilities 
for volume production will enable us to fill vour needs 


at a reasonable cost. 





r 








VULCANIZED RUBBER AND PLASTICS COMPANY 
formerly ... The Vulcanized Rubber Company 


Manufacturers of Rubber and Molders of Plastics 


General Offices: 4 East 29th Street, New York 16, New York 





Works: Morrisville, Po. 
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For profitable injection molding, the new Giddings & 
Lewis Vertical Plastics Injection Molding Machine 
offers many advanced design features not available in 
conventional injection type machines. 


Vertical structure alone saves 50% in floor space re- 
quirements. Only one hydraulic cylinder is necessary 
to close dies and inject plastic material. With a single 
operating cylinder, there are no complex mechanisms 
to get out of order and boost maintenance costs. 


QUICK-CHANGE HEATING CYLINDERS SPEED COLOR 
AND MATERIAL CHANGE-OVER 


It is a simple operation to substitute heating cylinders on 
this new G. & L. machine. Through easy accessibility of 
heating units, change-overs can be made, in approxi- 
mately 20 minutes. Thus it is good practice to have 
several heating cylinders to handle different colored 
plastics and material. This prevents excessive down time 
and loss of material through purging. 

Experienced Giddings & Lewis engineers will 


gladly consult with you and help solve your 
production requirements. 


(Td (an 


tA 
TLAOT 


UNUSUAL 


VERTICAL DESIGN CUTS FLOOR SPACE 
QUIREMENTS 50 


SINGLE HYDRAULIC CYLINDER OPERATES 


DIES AND INJECTION PLUNGER 


QUICK-CHANGE HEATING CYLINDER ENDS 


COSTLY SHUTDOWNS 


TWENTY MINUTES TO CHANGE 
THIS HEATING CYLINDER... 


easy accessibility of this im- 
portant machine unit simpli- 
fies removal. Color or plastic 
material changes are made 
faster by changing the com- 
plete cylinder. 


HORIZONTAL MOUNTING 

OF DIES... 

makes insert molding prac- 
tical. Inserts are placed in 
normal position in stationary 
die without elaborate holding 
devices. There is no slipping 
or falling of inserts during the 
molding cycle. 
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FARREL-BIRMINGHAM COMPANY, INC. 


Plants: Ansonia, Derby and Stonington, Conn., Buffalo, N. Y. 
Seles Offices: Ansonia, Buffalo, 
Pittsburgh, Akron, 





The mixing, sheeting and calendering of plastics stocks 
becomes one continuous processing flow with this team 
of matched production units developed by Farrel- 
Birmingham. 


The three machines, a 3A Banbury mixer, a 22” x 60” 
roll mill and 24” x 66” four-roll calender are matched 
im capacity and arranged to function as a single unit. 
The long-proven efficiency of each machine in this 
synchronized combination assures continuous produc- 
tion of uniformly mixed stock, processed under proper 
temperature control, free of any contamination, and 
calendered to the exact gauge and surface required. 


The size and design of the Banbury and the mill as- 
sure an even flow of properly conditioned material to 
the calender. The approximate 1200 pounds-per-hour 


ANSONIA, CONN. 


MODERN PLASTICS 


@B SYNCHRONIZED PROCESSING UNIT COMBINES 3 STEPS IN STRAIGHT-LINE OPERATION 


capacity of the Banbury gives full-time operation, 
without overload, to the mill. The calender is driven 
by an adjustable speed motor which permits adjusting 
output speed to suit the gauge of stock being run. 


Where greater or lesser output is required, larger or 
smaller machines with matched capacities are avail- 
able. Wind-up, let-off and cooling equipment can also 
be provided. 


Farrel-Birmingham engineers are always available to 
help you select individual machines or combination 
units that will fit your needs. 


New bulletin No. 183 describes these synchronized 
processing ynits in detail. Your free copy will be sent 


prom pil y on request. FB-391 
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from past experience, the Marshall Stove Company 
®. knows the value of a snow-white, chip-proof finish. 
,A finish that is as pleasing to the eye as it is to the 
mer. touch. Plastics combine this lasting beauty with 


physical properties that insure long service and ease 
‘of assembly. 
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You may not be a stove manufacturer ... but there 
, 4 is better than an even chance that your product can be 

a mecored by the use of plastics. 
i AICO with over 30 years of mold- 
ing experience...using all methods 
and all materials...is well quali- 


: PRECISION 
fied to advise you. MOLDING 
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This is number 31 of AICO’s series of 
plastics applications. A request on your 
letterhead will bring you the set complete 
to date, on convenient file cards. 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 
SALES OFFICES: Cleveland — Detroit New York — Philadelphia 


MANy THINGS ARE BETTER BECAUSE OF PLASTi¢ 





MOLD DESIGN 
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N Séagle STAGE EXTRUDERS 


are widely used where materials 
are readily plasticized. Illustrated 
is a 3% Resin Extruder with 
special cylinder construction and 


two zones of controlled heating. 


3\4" NE Single Stage Extruder with two rones of heating 


N Dual STAGE EXTRUDERS 


were developed to meet special mate- 
rial characteristics. National Erie, as a 
pioneer builder of extrusion equipment 
for rubber products, has developed 
special extrusion machines for plastics 
users. The dual extruder illustrated is a 


very recent development. 


3%" NM Dual Stage Extruder features two stages of plasticizing 
and four heat contro! rones 


Ne 7rcele STAGE EXTRUDERS 


represent the very latest thought and design and 
are being developed to meet the most severe con- 
ditions of plasticizing. The triple stage extruder 
shown was used on vital war work and features « 
compact independent drive on each stage and 


progressive controlled heating. 


4)" NE Triple Stage Extruder with five heat contro! rones 


Write for Gooklee 
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Resorcin Adhesives 
























solvents 


*Reg. U. S. Pat. Off. 
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*® For better results in bonding phenolic plastics 
and wood where requirements call for resistance 
against the essential oils and solvents used in 
cosmetics, etc., we recommend Penacolite adhe- 
sives. In addition to this feature they are 
Waterproof, weatherproof, boilproof 
Resistant to fungi, molds, acids and organic 


Extremely strong under most conditions 
Penacolite resorcin adhesives are easy to adapt 
to your process because of their easy spread-on 
application using conventional machinery and 
rapid cures at room temperatures (75°F.) 


Write for complete information. 


Pennsylvania Coal Products Co. (KY 
PETROLIA, PENNSYLVANIA _Kopoens | 
@ subsidiary of KOPPERS COMPANY, INC. ee 
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THIS IS YOUR TOOL SHOP! 


OU expect action from your own 
feted shop and you get it from 
Kline! If you can’t bring your prob- 
lem to us, we'll fly to you. 


Kline offers more than action — 
the finest, up-to-the-minute equip- 
ment you'll find in a shop. Our ma- 
chinery is capable of producing 
molds second to none. 


Kline can make good on promises 
for we have duplicate equipment — 
not just one machine of a kind. We 
have some open machine time, 


plenty of steel. If we accept your 
order, you'll get action when 
promised. 


As for experience, we've been 
turning out large molds, small molds 
and medium-sized molds. We make 
molds of any size — for large radio 
cabinets to holders for lipstick. 


We suggest inquiry from the end-user as 
well as the molder. Kline likes to be in 
on the ground floor. Our valuable experi- 
ence can help you market a better product, 
save time and keep your job moving. 
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The two filters in the picture (one with side 
cut ewey) ore weed fo seperate two rodio 
channels coming in on the some antenna but 
on different trequencies. Aft the end of the 


connecting weveguide, the chennels are 
mode to port compony, eeck going fo oe 
different circuit through its assigned filter 


FOR RADIO WAVES 


Thirty years ago, when all telephone service went 
by wire, Bell scientists developed means of sending 
dozens of conversations over the same line. 


This they did by giving to each conversation a 
different carrier frequency; then to separate it from 
the others, they used a device which they had in- 
vented and named—the electric wave filter. 


Today, in microwave telephone systems, the mes- 
sage-bearing waves pass to and from the antenna 
in pipes called waveguides. So scientists in Bell 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED 


36 MODERN PLASTICS 


Laboratories devised a different kind of filter —a 
filter in a waveguide. This filter is a system of 
electrically resonant cavities formed by walls and 
partitions. Waves that set up sympathetic vibrations 
in the cavities pass through; others are reflected. 


In the Bell System, now, single circuits are carry- 
ing many conversations ot the same time through 
precision wave-filtering. 


Pott 


AA) BELL TELEPHONE LABORATORIES 


IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Development of polystyrene is one of Dow's greatest 
plastics achievements. 


Production capacity of Styron (Dow Polystyrene) has 
expanded 10 times over prewar capacity. 


Engineering assistance on Styron applications is a 
regular service of Dow and skilled molders. 


Picture your product in Styron—you'll see it in excellent 
company. Great names are entrusted to Styron today, for top- 
flight manufacturers have seen this plastic perform. Their keen 
vision is rewarded by products, from brushes to radios, with fresh, 
new sales appeal and solid serviceability—at significantly lower 
production costs. For with all its dazzling beauty, its strength and 
character, Styron is priced remarkably low. Here’s a hint you 


can follow up to your profit: phone the nearest Dow office today. 


PLASTICS DIVISION «¢ THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York ¢ Boston ¢ Philadelphia « Washington ¢ Cleveland ¢ Detroit « Chicago 
St. Louis ¢ Houston ¢ San Francisco ¢ Los Angeles ¢ Seattle 
Dow Chemical of Canada, Limited," sronto, Ontario 







CABINET MOLDED FOR 
ZENITH RADIO CORP. BY 
CHICAGO MOLDED 
PRODUCTS CORP. 


- ’ : Mu 
Oo preter plastics w $0 “ee thangs ! 


“It's just wonderful, what they’re doing with plastics today,” says Mrs. 
Madeline Baker, New York City. “Take these beautiful Modglin brushes— 
there’s the nicest feel to their brilliant Styron backs. And for swank— 
look at this Zenith radio! The whole cabinet is made of lovely Styron. 
| want more nice things like these!” 
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Colorful, durable, eye-arresting fabrics are being woven of 
SARAN monofilaments to create new, glowing interpreta- 
tions of the decorator’s art. For the home, for hotels and 

restaurants, for public transportation — these wear- 

\ resistant fabrics set a new high in sales appeal. 

SARAN BY NATIONAL denotes monofilament, rattan 
and tape manufactured by The National Plastic 
Products Company from Saran, a_ vinylidene 
chloride copolymer made by The Dow Chem- 
ical Company and supplied to mills, 
weavers and other fabricators 
for specific end uses. 


NATIONAL Zé: Fac oan 


ome a. mae, . MARYLAND 


EW YORK: EMPIRE STATE BUILDING LOS ANGELES: BANKERS BUILDING 
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the new “MIGHTY MIDGET” 


monograming and 
hot stamping press . 


... another standout from STAMP RITE igs 


Sth hm = 


HIS unusual and versatile 


small press has most of the 





qualities found only in the more 
expensive, larger machines... 
And you can’t beat the price... 


. $121.50 F.O.B. Boston 





FEATURES 


@ Develops up to 400 pounds of pressure—enough to 
do light embossing and stamping on luggage. 

@ Guaranteed to make up to a 2 x 3 inch impression. 
(From | to 8 lines of type). 


@ Automatic roll leaf feeds can be adjusted from any 
fraction of an inch up to full stamping area. 





Because of the adjustable head (the only press in 
the small price field with this feature) stamping 
may be done on materials from tissue paper thin- 
ness to 3-inch thickness. 


Weighs approximately 50 pounds for strength and 
durability. 


@ Any standard leaf may be used in this machine. 





@ Stamps on all types of materials: wood, paper, 
leather goods, pens, plastics, etc. 


Always complete stocks of leaf, foils, type, dies and accessories. 


beatin 


170 BROADWAY °* 7 © BE 2-0823-4-5 
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the rope fibre plastic 


VERSATILE fii ab 


Readily Preformed and Molded | 
into COMPOUND CURVES - DEEP DRAWS | 
ANGLES - CHANNELS - LARGE SHELLS 


CO-RO-LITE Gives vou rHese 
7 ADVANTAGES 


, Continuous reinforcement of long, interlocked 
fibres. 


2, Greater impact strength. 














3, Hendy preforms for molding. 

4, Readily adaptable to compound curvatures. 

5. Wide range of molding densities. 

6, Combined rigidity and flexibility in the same piece. 


za Usable in compression, fluid pressure, and transfer 
molds. ' 






CO-ROAITE facilitates production of another postwar con- 
sumer product, pre-formed at our factory, then molded into 
this modern baby stroller. The essential one-piece character 
of CO-RO-AITE adds great strength when compound curves 
are designed into the product. 


| C0-RO-LITE is equally effective with fluid 


pressure, flash or transfer molds. Long, tough inter- Leng draws ore easy with CoRo-lite. 


locking rope fibres reinforce all sections of the This new dinghy is seaworthy, stout, 
_ , . A 1 easy-towing and strong enough to 
molded unit, imparting great impact, flexural, com- Pig ee 


pressive and tensile strength in a range of densities 
comparable to wood. 


| £0-RO-LITE —Rope fibres impregnated 


with thermo-responsive resin; Product and process 
patented, Patents No. 2,249,888 and No. 2,372,433. 





The Co-Ro-lite Pad shown 
combines in one piece a | 


rigid, hub and a flexible 







rim, securely locked by the 








Other patents pending. Co-Ro-Lite Boat Patent 
= No. 2.376.753. long, continuing fibres. 
Resin impregnation of the : 
This durable Co-Ro-Lite tray will hub allows it to be poly- ; 
stand plenty of rough treatment. merized to a rigid plastic. ‘ 






Won't worp or get out of shape, 
ond is easily cleaned. 






COLUMBIAN ROPE COMPANY 
460-92 Genesee St., Auburn, “The Cordage City,” N. Y. 


lid 








Vailing heads! 


ANY industries are already facing a buyers’ J 
A 4 
4 


market. Products of all industry will soon 






















be on a high competitive level. So it’s time now | % 
to look over those products, reconsider pre-war 


designs, reconsider pre-war materials. 


There are many products that, in whole or part, 
can be given added eye appeal, more sales appeal, 


and greater utility value if they are made of plastic. 


Take a good look at your products, then call in the 
experienced Michigan Molded engineers. Their 
careful study, which combines sales sense with 
sound engineering talent, may be the clue for 
smooth sailing ahead. And in all 
probability the use of molded, 
injected, or extruded 
plastics will not only 
make your product 
better, but lower in 

cost. Use M.M.P. quar- 


ter century experience 


and modern facili 







MICHIGAN MOLDED PLASTICS, Inc. 


Dexter Michigan 
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No problem is too small 
for our immediate atten- 
tion or too large for earn- 
est consideration at" Your 
Plastics Department.” 


RECTION Mi MOLDing 


‘ <MINCOR:: 


* Plastics DEPARI™ 


MINNESOTA PLASTICS CORP. 


366 WACOUTA STREET 
ST. PAUL 1, MINNESOTA 
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MOLDING COMPOUNDS 


-.. consistently uniform 


and dependable due 





to rigidly controlled 


production. 





INTERLARE 
CHEMICAL 


* PRODUCTS FROM COAL > 
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MOLDING 
COMPOUNDS 


For molding the bases and 
handles of Miracle Electric coffee-makers, 
Dickten and Masch prefer Durite. For 
its smooth, lustrous finish. For its resis- 
tance to high temperatures and water. For 
its qualities of durability under many 
conditions. Select Durite for its many 


distinet advantages. 


ATED © 5000 Summerdale Ave. @ Philadelphia 24, Pa. ’ 


DURITE PLASTICS INCORPOR 


MODERN PLASTICS 
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4 ES, every leading automotive company is represented on this 
*/ list of satisfied customers using SANTAY precision injection 
molded parts. Through years of experience dealing with the auto- 
motive and radio industries we have learned that they require and 
use only one kind of supplier . . the best! 


As a potential customer and user of SANT AY injection molding, we 
believe that you too should have nothing but the best. Santay engi- 
neers are equipped to render a complete service .. from design 
through development to finished specifications. You'll know that 
your product will give the utmost in performance and satisfaction. 
Santay engineers are trained up-to-the-minute in the latest material 
information and molding techniques resulting in lower costs and 
superior quality to you. Without obligation, get the valued assistance 
of our plastic craftsmen on your requirements. Write or phone 
our nearest representative. 


REPRESENTATIVES 
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ECHANICAL 


CHEVROLET 
FORD 
CHRYSLER 
PLYMOUTH 
CHRYSLER 
DODGE 
DESOTO 
BUICK 
OLDSMOBILE 
STUDEBAKER 
PACKARD 
NASH 


GENERAL 
AUTOMOTIVE KITS 


ASSEMBLIES 
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He was amazed 





... at how Tittle Fiberglas*-Reinforced Plastics really cost 


Fiberglas T-36 mat is surprising lots of people. It lets designers take 

advantage of Fiberglas’ unique combination of characteristics and at 

the same time, keeps costs down. It can be used in either high or low pressure 
laminating equipment . . . There are now fully developed production tech- 
niques which, in combination with T-36 mat, permit modern, high-speed production 
of reinforced plastics formed parts .. . If you are designing or manufacturing 
products which must have high tensile and impact strength, light weight, low 
moisture pickup and dimensional stability over a wide range of temperature and 
moisture changes, get complete information about Fiberglas-reinforced plastics. 


SAMPLE OF T-36 MAT, which provides Fibergias 
advantages at low cost, will be sent on request. Let us 
also send you a copy of the new booklet describing the 
various forms of Fiberglas plastics-reinforcing materials 
and illustrating the quantity production processes. Write 
Owens-Corning Fiberglas Corporation, Dept. 876, Toledo 
1, Ohio. Branches in principal cities. 





In Canada: Fiberglass Canada Lid., Toronto 1, Ontario. 


OWENS-CORNING 


FIBERGLAS 


®FIBERGLAS ie the trade name (Reg. U.S. Pat. Of.) of a variety of products 
made of of with glace fbers by OweneCornine Fiberglass Corporation. FIBERS 


+ MATS + CLOTHS 
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Down on the farm...or in the home... Perbunan Nitrile Rubber is 
doing many a remarkable job! Take the example of the milking 
machine inflation shown here. It was developed during the war by 
the research and development engineers of the Ideal Roller & 
Manufacturing Company when natural rubber was no longer available. 
After careful study, the engineers picked Perbunan because it 
gives longer life in contact with animal fats. ..longer life under the 
heat of sterilization ... because Perbunan retains its flexibility in sub- 
zero weather ...and because as an engineering material Perbunan is 
readily adaptable to complex molds such as the one required for this part. 
Not only did Perbunan solve their problem. ..it developed an 
inflation many times better than any they had ever made before! 
Another fact worth remembering is this: Perbunan now contains 
a new stabilizer that makes its use possible where delicate colors are 
desired ... without objectionable discoloration of the rubber part 
after exposure to sunlight or ultraviolet light, and contact with 
a wide variety of fluids. 
If you have any rubber compounding problems, our rubber engineers 
will gladly help you solve them. Please write to the office nearest you. 


Enjay Company, Inc. (formerly 
Chemical Products Department, 
Stanco Distributors, Inc.) 26 


Broadway, New York 4, N. Y.; 


BU N A N First Central Tower, 106 South 
Main Street, Akron 8, Ohio; 221 


GU. Pat. Orff. 


area 
North LaSalle St., Chicago 1, Illi- 
nois; 378 Stuart Street, Boston 17, 
Massachusetts. West Coast Rep- 
resentatives: H. M. Royal Inc., 
4814 Loma Vista Avenue, Los 
Angeles 11, California. Warehouse 
stocks in Elizabeth, New Jersey; 
Los Angeles, California; Chicago, 
Illinois; Akron, Ohio; and Baton 


THE RUBBER THAT RESISTS Seume, Reuben 
OIL, COLD, HEAT AND TIME Copyright 1947, Enjay Company, Ine. 
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Leading — 
of Kitchen Utensils use 





| 
Plastic ge by 
GRIG g LEIT 


i> 





| 
ae GRIGOLEIT cicgmmemcoumanies SECATUR Se, ILLINOIS 


The leading manufacturers of mixers, pans, 
and other kitchen utensils know the im- 
portance of attractive handles, knobs and 
caps. Eye appeal is buy appeal. 


That’s one reason why plastic parts by 
Grigoleit are used . . . handles made by 
specialists in this type of molding add beauty 
to the product, but nothing to the cost. 


While the plastic parts shown are made 
exclusively for the manufacturers as indi- 
cated, we do have a complete stock line of 
handles, knobs, caps, etc. Or, we will make 
special parts to your specifications. Remem- 
ber, it’s smart to “style your product right 
with Grigoleit.” 


Catalog available on request. 
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It illustrates and describes the various types of 


sresses successfully used by the country’s largest 
ee i ey 8 ADAMSON UNITED PRODUCTS 
manufacturers of rubber and plastics products. 
Designs of the various units illustrated are available * Mills * Stead Costing: >) °C eee 
. aad : ' rae * Refiners — * Automatic Curing 
for reproduction or they may be revised to meet spe- jae © Complete Colonie Peanne 
cific operational or product requirements. A letter Accessory 
P P q 3 , * Washers Equipment * Belt Curing Presses 
requesting a copy places you under no obligation. * RubberShectingand * Large Molds * Compression Mold- 
Coating Calenders + Pot Heaters ing Presses 


We also invite your inquiry concerning presses for 
new or unusual applications. Our engineers will gladly * Plastic Film * Vulconizers * Plywood Presses 
Calenders * Autoclaves © Auxiliary 


cooperate with your own technical staff in the develop- 
ment and design of all types of equipment and processes * Colender Wind-ups * Hydraulic Preses Equipment 
for rubber and plastics manufacture. 











AKRON, OHIO 
In the New York Aree address inquiries to In the 


mI 
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CH, 


Cc-COOH 


CH.-COOH 





Molecular Weight . 130.10 


Appearance . 
Melting Point . 


. White, crystalline, solid 
. 167-168°C. 


Solubility in Water . At 20°C. a saturated solution con- 
tains 7.6 grams of Itaconic Acid 
per 100 grams of solution. 


Dr unsaturated dibasic acid, now avail- 
able in research quantities, offers many 
possibilities as a raw material in the field 
of chemical industry. 

It can be used as a raw material in the 
preparation of resins of various types. 

Its esters can be polymerized to yield 
colorless, transparent plastics of varying 
characteristics, depending on the alcohol 
with which the acid is combined. They can 
also be co-polymerized with other mono- 
mers, opening a wide range of possibilities. 


Its structure indicates that it might prove 
a useful raw material for the preparation of 
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wetting agents. 


It can be converted to citraconic or mesa- 
conic acid and forms an anhydride. 

Reduction yields methyl succinic acid 
which, in turn offers other possibilities as 
a raw material. 


Itaconic Acid is not yet being prepared in 
commercial quantities, but limited amounts 
are available for laboratory research. 


For samples and further information, 
please inquire of Chas. Pfizer & Co., Inc., 81 
Maiden Lane, New York 7, N. Y.; 444 West 
Grand Ave., Chicago 10, Ill.; 605 Third St., 
San Francisco 7, Calif. 
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GREAT ADVANTAGES ... "EASY STEPS 









PLASTICS PREHEATER 































Generating heat quickly and uniformly throughout the 
entire plastics preform by a 40-megacycle electronic field, the 
G-E 5-kw plastics preheater affords these five outstanding 
advantages to every molding shop with its simple 1-2-3 oper- 
ation. 

1. Increased production — electronic preheating saves 
warm-up time in mold, giving production increases up to 75 
per cent: 

2. Reduced scrap losses—uniform dielectric preheating 
minimizes surface-crust formations on preforms. 


3. Lower finishing costs—thinner flash on mold parting 
line makes finishing operations easy, quick. 


4. Reduced material costs—less expensive compounds 
previously considered impractical are made easy to mold. 

5. Accelerated curing time—uniform chemical reaction 
initiated before molding. 

The G-E plastics preheater couples these major operating 
benefits with a job-tested construction which incorporates all 
the requirements for heavy-duty, high-production industrial 
use. Low on maintenance and high in efficiency, this preheater 
offers a flexible means of obtaining all the cost- and time-sav- 
ing advantages of dielectric preheating. 

Get in touch with the Heating Specialist in the nearest G-E 
Office. He will be glad to discuss this modern production tool 
with you. And, in the meantime, send for free descriptive 
bulletin GEA-4623A, “G-E 5-kw, 40-megacycle Plastics 
Preheater.” Apparatus 
Dept., General Electric Co., 
Schenectady 5, N. Y. 


Operator places 
10-ounce preform 
on preheater’s 





conveniently lo- 
cated electrode... 











. closes cover 
and presses start 
button, initiating 
preheating cycle 














+. cover opens 
automatically at 
end of 10-second 






cycle and preform 









removed for mold- 





















STEP 3 
Beem Ss €¢R BSR Sw Ba 
Apparatus Department, Sect. 675-156 


General Electric Company 
Schenectady 5, N. ¥. 


LOOK FOR THESE 
DESIGN FEATURES 


® Sturdy Mechanical Construction Please send me free bulletin GEA-4623A, “G-E 5-kw, 


40-megacycle Plastics Preheater.”’ 
® Minimum Floor Space 





© Complete Safety Features Fi en a aC 
GENERAL ELECTRIC er ae tn ai 


675-156 Zz 
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UNION 
PACIFIC 





sk One of a series of ad- 
vertisements based on 
industrial opportuni- 
ties in the states 
served by the Union | 


Pacific Railroad. 













resulting in fewer “time-outs” assure economical 
production, 


Colorado offers industry many desirable sites for 
manufacture, distribution, warehousing, and other 
purposes. It is strategically located for national 


distribution Colorado ides sound state economy, modern 
a 


educational and cultural facilities. 
Diversified agricultural products are of high quality 


due to favorable climate and soil. Thousands of vacationists enjoy its mountainous 


splendor, cool summer breezes and winter sports, 
More than 250 useful metallic and non-metallic min- 


erals and compounds have been found, including pre- 
cious uranium. Timber, oil and coal are practically 
unlimited. 


Native-born skilled labor, and a healthful climate 





Union Pacific provides Colorado with unexcelled 
freight and passenger transportation. Every night, 
over night Streamliner service between Denver-Chi- 
cago .. . Denver-St. Louis. 


For assistance in securing industrial and commercial 
sites—and for all-weather, dependable rail service, 
just... 


be Specific - 
say Union Pacific’ 


~ paaeed aaa %* Address Industrial Department, Union 
_— - Pacific Railroad, Omaha 2, Nebraska, for 
ay information regarding industrial sites. 












THE STRATEGIC MIDDLE ROUTE 
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VERSATILE NEW CATALYST? 


From petroleum to plastics 
... synthetic organics to solvents, Boron 
Fluoride Etherate is a valuable cata- 
lytic chemical with a far-reaching range 
of uses. 

Some of the principal reactions cata- 
lyzed by this new General Chemical 
Company fluorine compound are listed 
at the right. Others are covered in ref- 
erence after reference in technical lit- 
erature containing extensive data on 
the reactions catalyzed by BF3 as well 
as by its complexes with other organic 
molecules. Repeatedly, mention is made 
of its superiority to other catalysts since 


GENERAL CHEMICAL COMPANY 


Sales and Technical Service Offices: Albany + Atlanta 


Birmingham -« Boston + Bridgeport + Buffalo + Charlotte « Chicago 
+ Les Angeles 


+ Providence GENERAL CHEMICAI 
, ') COMPANY 


Cleveland + Denver - Detroit - Houston « Kansas City 
Minneapolis « New York + Philadelphia + Pittsburgh 
San Francisco - Seattle + St. Louis « Wenatchee & Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wia 

in Canada: The Nichols Chemical Company, Limited | 


Montreal « Torente - Vancouver 


+ Baltimore 


reactions are moderated and fewer un- 
desirable by-products result. 

Boron Fluoride Etherate is commer- 
cially available in drums. Thus, you can 
investigate it for immediate application 
in your development or production pro- 
gram, confident that your needs for full 
scale manufacturing use can be met. 

For further information, write to 
General Chemical Company, Fluorine 
Division, 40 Rector Street, New York 
6, N. Y An outline of your proposed 
application for this new catalyst will 
enable our technical staff to work with 
you toward a solution of your problem 


BASIC CHEMICALS 


3 
ANI 


FOR AMERICAN INDUSTRY 











Physical Properties 
Formula: 
C, H, 
0.8F, 
C,H, 
Molecular Weight: 141.9 
Melting Point: Less than —60°C 


Boiling Point: 125°C 


Specific Gravity: 1.14 at 25°C 


Some of the Principal Reactions 
Catalyzed by BF, 


1. Polymerization of unsaturated 
compounds such as olefins, diole- 
fins, vinyl ethers, fatty oils, and ter- 
penes. The products may be solid 
polymers useful as plastics or liq- 
uids as in the bodying of drying 
oils for paints and varnishes. 


2. Condensation of aromatic nu- 
clei with olefins and diolefins, par- 
affins and olefins, and aromatic 
nuclei or olefins with acids. 

3. As a cyclizing agent for rubber. 
4. As an esterification catalyst. 
5. Asa catalyst in the synthesis of 
aliphatic acids from alcohols and 
carbon monoxide. 

6. As a promoter and dehydrating 
agent in the sulfonation and nitra- 
tion of aromatic compounds. 
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stances. 
Cam an 
crushers fo 
types, many 


sizes eenont large amount of du 
wea aed 5a materials up 
. es of the softer limestone 
‘ ances er. The fineness of product 
See 7 a hand-wheel. They pro- 
saree <a able cd of output from 
3k jn oe =e inch. Capacity ranges 
iota e Re one to 30 tons per hour 
ae. 8 on size of machine. Open doo 
ibility allows entire crushing area 
o 
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information. 





JAW CRUSHERS 
coarse, intermediate an 
Heavy oF 
d Roller action. 
r Ferro-alloys- 


sizes. 


Th i 
nae _ fast, highly efficient crushers 
gned to crush or granulate soft and 


moderatel 
tances to fi 


d fine 


hard ofr soft sub- 
light duty. 
Special 
Several 








CRUSHING Rous 
coarse © 
rials. 


c fine, 
Precision 
ments. Crush- 
For dry oF 


Sizes 8x5 to 38x20. 







for granulation, 
hard or soft mate 
and automatic adjust 
ing shocks balancee- 


wet reduction. 
Roller of lain bearings- 


standard for abrasives- 


RinG-RoOLl MILLS 

d fine reduction 
hard or soft 
small 












for medium 4o 
(10 to 200 mesh), 
materials. Very durable, 
power. Operate 1© close 
with Screen OF Air Separator. 
Open door accessibility. No scrap- 
ers, plows, pushers, or shields. 
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TANS is 


SPEED NUT 


It looks more like a caterpillar than a nut, 
doesn't it? But a nut it is . . . or rather, five 
SPEED NUTS combined into one, to simplify and 
improve the assembly of multiple coil forms 
on radios. 

This one ingenious fastener replaced eight 
separate parts formerly used and eliminated 
expensive drilling and tapping operations. It 
retains the tuning cores and screws, provides 
exactly the right tension on the screws, and its 
spring arms hold the plastic coil tubes securely 
in place. 

This is just one example of hundreds where 
the basic SPEED NUT principle is applied to 


Speed 


MORE THAN 4000 





 &-.¢-F-<@ 


also a 


develop a special fastener for better, more 
economical assembly. SPEED NUT brand fast- 
eners may be the answer to your quest for 
lower assembly costs, so be sure to investigate 
these streamlined fastening devices. Write us 
today, including engineering details, and we'll 
give you a complete, no-charge analysis. 


TINNERMAN PRODUCTS, INC., 
2048 FULTON ROAD + CLEVELAND, OHIO 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 

In France: Aerocessoires Simmonds, S$. A., Paris 

In Australia: Aerocessories, Pty. Ltd., Melbourne 
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Right-Angle Loading splits 
compound loads into the two 
component parts of pure radial and pure thrust... | | 













R and carries each of these components on separate 
bearing assemblies. Simple but scientifically sound. 


























(1..) Keeps bearings free of complicated stresses » 
Gives longer bearing life with higher capacity 


(3) Cuts maintenance cost and lay-up time | 


RADIAL 


— ay séal 


], Prevents wedging of rollers and pinch-out. Reduces roller end-rub, with its wearing 
friction. Holds starting and operating torque at a minimum. 





2. Since only pure radial or pure thrust loads can be imposed upon any single bearing 
assembly, unit pressures are reduced substantially. 





3, Since all loads are carried at right-angles to the roller surface, compound or oblique 
loads are avoided and so are the resultants of the oblique loads. 





4, Right-angle loading permits greater radial or thrust load-carrying capacity in any 
given dimension. 


5, Right-angle loading assures solid cylindrical rollers of greater roller mass and 
uniform roller cross-section . . . greater resistance to shock loads and vibration 

+ «longer life expectancy under continuous heavy-duty service. 
Select the RIGHT A yo Rollway engineers will gladly make necessary 


wer: calculations, drawings and supply other re- 
for YOUR particular needs . quired information for a complete understand- 


ing of your bearing problem. No charge. 


“ROLLE GERRINEG 














ROLLWAY BEARING COMPANY, INC., SYRACUSE, N. Y. 





SALES OFFICES: Philadelphia + Boston * Pittsburgh * Cleveland * Detroit * Chicago * Minneapolis * Houston * Los Angeles 
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You will find in this new book, factor$ in the selection 
‘ 

{ of material, tool making, the how dnd why of ex- 
trusion, uses for extruded plastics, the how and why 


of injection moldings, and characteristigs of plastics. 





It includes a brief history of plastics and§a library of 


\ 
\ 


Here also are quick answers to your questi§ns on the 


4 


more than 270 stock extrusions. 


properties of the following: cellulose acetate} cellulose 





| DETROIT 


12340 CLOVERDALE 
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acetate butyrate, ethyl cellulose, methyl methacrylate, 


nylon, polyethylene, polystyrene, polyvinyl chloride, 


and viny-chloride-acetate. 


In content as well as in physical form, this book makesa 
beautiful addition toany library. The book is case bound, 
liberally illustrated, and will be sent without charge 
or obligation to persons who request it on their business 


letterheads. Act quickly, as the supply is limited. 
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Peakes Rossi Flow Tests 
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INDUSTRIAL 


Plastics Institute training 
is predicated upon two 
basic principles: 


A, Thorough study of accepted practices and 
materials. 


B. Evaluation of current problems, new materi- 
als and new techniques. 


THREE TYPICAL PHASES OF MOLDING TRAINING 


Mold Shrinkage and After-Shrinkage Exper- 
ienced plastics molders realize that there are 
still many problems to be solved in estimating 
shrinkage characteristics. Plastics Institute stu- 
dents explore such variables as pre-condition- 
ing of molded parts, humidity, temperature, 
mold dimensions, etc. 

Predetermination of Flow Plastics Institute 
students learn to evaluate the flow character- 
istics of molding compounds by orifice flow 


TRENDS 


tests and Peakes Rossi flow ana- 
lyzers, and how to translate this 
data into a production cycle. 
What effect humidity, pressure, 
high frequency preheating, storage, have on 
flow are typical student projects. 


High Frequency Prebeating High frequency 
preheating has resulted in a remarkable gain 
in plastics molding production speed and qual- 
ity. Plastics Institute students study such vari- 
ables as time of heating, power impact, rate 
of load application, and the time interval of 
applying load after removal from press. 

In addition to molding, other phases of plastics 
thoroughly covered at Plastics Institute include: Ma- 
terials, casting, mold design, fabricating and lami- 


nating. Industry type equipment is used in the 
classrooms. 


Your inquiries regarding the Resident, Home 
Training and Study Forum Courses are welcomed. 





VETERANS as well as CIVILIANS now training 
with Plastics Institute, upon graduation, are 
qualified and worthy of your consideration for 
employment in the various branches of the pias- 





tics industry. Write to the nearest branch of 
Plastics Institute stating your requirements. We 
will endeavor to select a graduate best qualified 
to meet your needs. 








Write Dept. MP7-6 
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NEW YORK - 122 East 42nd St. CHICAGO 3810 N. Broadway * LOS ANGELES - 1601 S. Westem Ave. 
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Center Section 
Main 
Assembly 


PLANT... 


PLANNING! 


Since the days of 1850 when fine car- 
riages and wagons were produced with 
the help of Defiance-built. precision ma- 
chines for wood-turning ... accuracy has 
been the watchword at Defiance! 
Today—planning, plant and produc- 
tion at Defiance are geared to achieve 
the utmost accuracy and efficiency in De- 
fiance machines for the Age of Plastics. 
Designed by plastics engineers for the 
plastics industry... Defiance Plastic 
Preform Presses are built to help you 
produce more with greater precision and 
lower costs. Defiance Machine Works, 


Turret Lathes and Screw Machines : ; 
Inc., Defiance, Ohio. 


DEFIA e. 
wee 


PLASTIC PREFORM PR 


NEW prerorm press 


New Defiance Model 45 Preform Press withstands 200-ton 
preforming load. Accommodates rectangular tablet 3 4" x 6” 
max. area, or round tablet 6” max. diameter. Maximum area 
of tablet, 28 sq. in. Write for Bulletin on Model 45 .. . also 
on Model 20 Preform Press with 75-ton preforming load, 
for tablets up to 9 sq. in. 
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Sense Assembly tng 


-..avoids tappia 


To meet the 


challenge of post-war, mass-pro- 

duction competition, the Century Pre- 
cision Works Inc. called on P-K Assembly 
Engineers for recommendations in designing 
its automatic, thermostatic-controlled electric 
iron. The objective was a minimum of mechani- 
cal operations for economical assembly. 


Results far exceeded expectations. By using 
P-K Self-tapping Screws, the need for tapping 9 
blind holes and 1 through hole is entirely elimin- 
ated. By selecting a uniform size Hex Head for 
all screws, only one size bit is required on the 
electric drivers. Thus by avoiding changes, 
assembly time is cut to the bone. 

The lead pilot of P-K Type “Z” Screws elimin- 
ates fussy alignment of parts before assembly. 
Also, P-K Self-tapping Screws withstand the 
extreme pressure exerted by the contracting and 
expanding metal. Over 2,000,000 P-K Screws have 
been used and not a single failure has been caused 


by loose screws. 


ae) aisneybl| wrinkles 


IN fastening operations 
“ g 10 holes 


@ The bakelite handle of the Century Electric Iron is 
securely fastened to the iron shell by 3 P-K Screws. (Holes 
are molded.) The 1/16 steel pressure plate, which seals 
in the heating unit, is fastened to the permanent-mold 
cast aluminum base by four P-K Screws. The automatic 
thermostat, which has two steel mounting lugs, is held 
rigidly to the aluminum base by 2 P-K Screws. The ceramic 
junction block, consisting of two parts, is fastened to two 
metal lugs by 1 P-K Screw. 


It’s plain common sense to question the fasten- 
ings on your present products, or products being 
planned— common sense to start making the P-K 
savings you've been missing, often up to 50% ... 
savings in work hours now wasted by needless 
tapping, bolting, riveting, inserts in plastics. 

A P-K Assembly Engineer will call at your 
request—or, mail assembly details for recom- 
mendations. Parker-Kalon Corporation, 200 


Varick St., New York 14, N. Y. 


Sold Only Through Accredited Distributors 


PARKER-KALON 
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SELF-TAPPING SCREWS 


A FASTENING FOR EVERY METAL AND PLASTIC ASSEMBLY 
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COMPLETELY AIR-CONDITIONED 
DLDING ROOM IN NEW COLUMBIA PLANT 





COLUMBIA PROTEKTOSITE CO. INC. - CARLSTADT, W. J. 


New York Display Office: Empire State Building 


MOLDERS AND MANUFACTURERS OF PLASTIC POROOUVETS 





PAPER 


immany new ways! 


‘at work” 


In many essential products MOSINEE papers 
are replacing various other materials in 
essential products, as designers take advan- 
tage of modern technological advances offered 
through use of MOSINEE. Today, the bene- 
fits of many new uses of MOSINEE can be mul- 


tiplied for peacetime progress, by working 


MOSINEE 


Eucntial Paper Makerd 


MODERN PLASTICS 


together, like Americans, to make the most 


of opportunities... for the good of everyone! 
* s . 


%* Modern industrial papers, custom-made to meet specific 
requirements, with characteristics scientifically controlled 
in the MOSINEE manner, have become essentials as product 
parts or materials. Paper technicians of MOSINEE are 
qualified to help many industries make the most of special 


custom-made papers. 


PAPER 
MILLS 
COMPANY 


Please address 
our letter 

" Attention 
Dept. a” 
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Certainly --in San Antonio 


Rapid development of a basic chemicals and resins industry 
in the San Antonio area is of major importance to plastics 
manufacturers. It means increased profits through low-cost 
production. Practically every material needed by any 
plastics plant is readily available in the area. San Antonio 
natural gas rates for small industries are lowest of any iarge 
Texas city. Skilled labor is adapted through experience to 


meet all requirements. Major labor trouble is unknown. 


San Antonio has an abundant supply of pure artesian 
water flowing from deep wells at a constant temperature of 
76 degrees. Already 17 plastics manufacturers enjoy these 


advantages—and they supply steadily growing markets. 


San Antonio is the center of a commercial activity in a 
rapidly developing territory. The city’s ideal climate, living 
conditions and business activity are attracting thousands of 


people from all over the country. 


So get the complete story of San Antonio! Learn of the 
warm welcome the city offers you. Send today for 
the new book “San Antonio Sets the Stage For 
Industry.”” Please have your secretary clip the cou- 
pon to your business letterhead. 


San Kehont 

























































MARKETS: The Southwestis developing fast. Popa- 
lation is still increasing far above national rate. Na- 
tional and international markets are readily supplied 
from San Antonio. 
LABOR: San Antonio offers a large pool of highly 
skilled cooperative, artistic workers. Many San 
Antonio civilian workers learned plastic operations in 
aircraft shops at huge Kelly Field Army Air Corps 
repair depot. 

TAXES AND INDUSTRIAL LAWS: Texas has no 
state sales or income taxes. Industrial laws and regu- 
lations are drawn to encourage the development and 
expansion of industry. 
TRANSPORTATION: San Antoniois served by major 
rail, air and truck lines radiating in every direction 
Texas has excellent trunk and feeder highways. Only 
three hours by truck or rail to low-cost water trans- 
portation 


Basic chemicals and resins are 





RAW MATERIALS 
abundant. New agricultural and chemurgic products 
offer new opportunities to plastics manufacturers! 
POWER AND FUEL: Natural gas rates for small 
industrics lowest of any large Texas city. Electric 
power is adequate and reasonable. 
LIVING CONDITIONS: The mild climate permits low 
living costs. Parks, playgrounds, popular amusements, 
sports and recreation facilities are plentiful. Cultural 
attractions are famous throughout the Americas. From 
kindergarten through college, public and private 
schools maintain high educational standards 
BUILDINGS AND SITES: Because of the shallow 
footing required and the mild climate, building con- 
struction is economical in San Antonio, Many indus- 
tries use light structures—carry on outdoor work 
the year-‘round. Good industrial sites are still 
available 
CLIMATE San Antonio's average annual tem- 
perature is 69.1 degrees Afternoon humidity 
averages 547%. Average rainfall is 27.39 inches per 
year. 266 sunshiny days annually 





735 Insurance Building 
San Antonio 5, Texas 


































San Antonio Municipal Adv. Comm. 
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Printing and design on a package can definitely affect the 
product’s sales appeal. Hinde & Dauch was “first” to 
recognize the importance of color for corrugated boxes 
. . was “first” to adopt the Munsell system for accurately 
selecting, naming and classifying color. For years, H & D 
customers have had complete assurance that there would 
be little or no variance in colors—between one box order 
and another. On the long list of H & D “firsts” are also 
Prepak*, the unit package; DupLex, the shipping-display 
box; and the duo-use Luccace Box. These “firsts” in- FOR PACKAGING 
crease sales potentials, by reducing loss from damage in ee 99 
transit, by cutting packaging and distribution costs. The fi rsts 
Hinde & Dauch Paper Company, 4706 Decatur Street, 
Sandusky, Ohio. 


LOOK TO 


"TRADE MARK REG. U. S. PAT. OFF. 


HINDE & DAUCH - Authority On Packaging 


FACTORIES Wi: Baltimore 13, Maryland + Buffalo 6, N. Y. * Chicago 32, Illinois * Cleveland 2, Ohio « Detroit 27, Michigan * Gloucester, N. J. « Hoboken, N. J. 
Kansas City 19, Kansas * Lenoir, N. C. « Montreal, Quebec « Richmond 12, Virginia * St. Louis 15, Missouri « Sandusky, Ohio * Toronto, Ontario * Boston, Mass 


61 MODERN PLASTICS 





SSL 








you'll find it easier to REDUCE MOLD COSTS 








Put yourself in the shoes of 
the mold maker who turned 
out these detailed cover as- 
sembly molds. The force and 
cavity for the handle required a steel with good 
hobbing qualities. The molds for the cover and loop 
antenna frame spotlighted the need for a steel that 
was easy-machining. Moreover, the steels selected 
had to withstand long runs, give perfect finishes— 
and help cut costs all along the line. 


The mold maker decided on easy-to-hob Carpenter 
Samson No. 1 Mold Steel for the handle molds. 





AVAILABLE FROM 
COMPLETE STOCKS... 





i steels give... 





Molds made from Carpenter Samson No. 1 and 
No. 2 Mold Steels by ATLAS TOOL WORKS. 
Parts molded by KEYES FIBRE CO. for GENERAL 
ELECTRIC’s self-charging portable radio. 


Then he went to easy-machining Carpenter Samson 
No. 2 for the cover and loop antenna frame molds. 
Now look at the results: Reduced mold making time, 
sleek, hi-lustre finishes—and long, cost-reducing runs! 


Yes, you'll find it easier, much easier, to reduce 
mold costs with clean, uniform Carpenter Mold 
Steels. So contact your Carpenter representative. 
Let him work with you for the kind of top-notch 
results you want. Meanwhile, write for “Answers To 
Questions Commonly Asked About Hobbing And 
Heat Treating Mold Cavities.’’ The Carpenter Steel 
Company, 112 W. Bern Street, Reading, Penna. 


Carpenter 


ELECTRIC 





1 In Boston, Buffalo, Chicago, 


MOLD STEELS 


Cincinnati, Cleveland, Dayton, 
Detroit, Hartford, Indianapolis, 
Los Angeles, New York, Provi- 
dence, St.Louis, Worcester, Mass. 
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SPECIAL FORMULA CHEMICAL CO. 


MANUFACTURING CHEMISTS 
400 WEST 219th STREET, NEW YORK 34, N. Y. LORRAINE 7-7900 
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PORMICA ways, bearing many tons 
weight, and operating at speeds up to 38 
feet per minute have been used on giant 
planers produced by the G. A. Gray Com- 
pany, Cincinnati. After years of use they 

show no wear or deterioration whatever. 


This is proof of the adaptability of this mod- 
ern material for wearing surfaces in all sorts 
of machinery. These ways are used to guide 
the machine, and accuracy of its output de- 
pends on them. 


They have a non-scoring and wear-resisting 
quality that makes them the best of possible 
materials for the purpose. Another important 
quality for high speed operation under heavy 


weight is their heat-insulating quality. This 
prevents heat penetrating to the metal table 
support, changing its dimensions and caus- 
ing it to curl. 


Formica engineers will be glad to discuss 
similar applications and recommend the most 
desirable grades. 
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THE FORMICA INSULATION CO., 4673 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
















... Key points of another study of assem- 
bly savings made with Phillips Screws in 
leading plants; from report of James O. 
Peck Co. independent investigator. 


“Obvious assembly savings prompted 
our use of Phillips Head Screws in the 
‘Zephyr’ Outboard Motor,” explained 
Evinrude’s Works Manager, “and re- 
sults are even better than expected.” 


“Phillips Screws make the most of power 
teol speed. No lost motion as when 
driving slotted screws. We just bring 
the driver bit down and it auto- 
matically centers and seats in the 
Phillips Recess. That makes for a 
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NO WOBBLY STARTS and 
slow driving to avoid skids 

+ here. Phillips Screws go 
in fast, set up tight and 
flush to hold cover of 
water jacket. 


DRIVING TIME CUT 30% 
in fastening base plate to 
muffler assembly with 
Phillips Screws. Power 
driver centers and stays in 
recess — no slips. 


TIGHT FASTENING is essential in joining the 
two parts of die cast fuel tank, so Evinrude 
depends on Phillips Screws. Photo shows use of 
Phillips Screws for attaching nameplate where 
skids would mean expensive refinishing. 


* * * 


very fast operation...and an eco- 


nomical assembly. Also, we avoid 
driver skids, and subsequent expen- 


sive refinishing. 


“We have to set ‘em up solid, and the 
Phillips Recessed Head can take the 
necessary torque without breaking or 
burring. Outboards often 
get rough usage, and 






American Serew Co 
Central Serew Co. 
Continental Serew Co 
Corbin Serew Div. of 
American Hdwe. Corp 


of mithout 


LEVINFUDE 


burrs” 


Phillips Screw fastenings match the 
sturdiness of the overall construction. 





“Dangerous burrs avoided. Workmen 
can get bad cuts on hands and arms 
from sharp burrs common to slotted 
With Phillips Screws, that 
hazard is banished, and the burr-free, 


screws. 


ornamental recess has a much more 
shipshape appearance. 


You'll find good ideas for your assem- 
bly operations in the complete report 
of this and other assembly studies... 
on metal, wood, and plastic products. 
Inside facts on modern methods of 
America’s best assembly engineers. 
FREE — use coupon. 


PHILLIPS x<o4ic.a SCREWS 


Wood Screws * Machine Screws + Self-tapping Screws + Stove Bolts 


230 


Reading Screw Co. 

Russell Burdsall & Ward 
Bolt & Nut Co. 

Scovill. Manufacturing Co. 

Shakeproof Inc. 
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Phillips Screw Mfrs., ¢/o Horton-Noyes 
P4 18 = Industrial Trust Bidg., 

e Providence, R. |. 

: Send me reports on Assembly Savings with Phillips Screws. 
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The Southington Hardware Mfg. Co. 
The Steel Company of Canada, Ltd. 
Sterling Bolt Co. 

Strongheld Screw Products, Inc. 
Wolverine Bolt Company 


The H. M. Harper Co National Screw & Mfg. Co 
International Serew Co. New England Serew Co. 
Lamson & Sessions Co. Parker-Kalon Corporation 
Milford Rivet and Machine Co. Pawtucket Serew Co. 


National Lock Co. Pheoll Manufacturing Co. 
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Because it saves so many steps in pro- 
duction, the monufacturer of this fast- 
selling Air-Flight Circulator chose 
Monsanto Lustron for his material. He 
saw that no other material combines 
such important qualities so advantage- 
ously as this versatile Monsanto plastic. 


Assembly time reduced, incidental machining 
eliminated by structural features embodied in 
molding. 


Finishing, stamping, buffing, machining, etc., 
eliminated or minimized. 


Fastest, most economical mass production meth- 
ods possible. 


Minimum of time, equipment, capital, starts 
production. 


Short cut to 





market via 


“This advertising message, appearing in 4-color cover position in NEWSWEEK, 
BUSINESS WEEK and U. S. NEWS, is developing business for Monsanto Lustron ~ 
molders and fabricators.” 





A MONSANTO PLASTIC 


More units produced per dollar, due to low 


pound cost combined with light weight. 


Inherent color . . . sparkle . . . friendly “touch.” 


Waste material salvageable at full value. 


MONSANTO 


CHEMICALS ~ PLASTICS 





You too, can get out in front of today’s 
markets by specifying Monsanto Lus- 
tron, wherever you can use it, for your 
product or its components. Ask your 
molder for full information or write: 
MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Mass. 
In Canada: Monsanto (Canada) 
Limited. Lustron: Reg. U. 8.’Pat. Off. 


The broad and versatile family of Mon- 
santo Plastics includes: Lustron* poly- 
styrenes « Cerex* heat resistant thermo- 
plastics « Vinyls « Nitron* cellulose nitrates 
e Fibestos* cellulose acetates « Thalid* 
resin « Resinox* ph lics @ Resi vd 
melamines « Forms in which they are sup- 
plied include: Sheets « Rods « Tubes « 
Molding Compounds e Industrial Resins « 
Coating Compounds e« Conti Films « 
Vuepak" rigid, transparent packaging ma- 
terials. Saflex* safety glass interlayers. 
*Reg. U. 8. Pat. Off 


SERVING | DUSTRY. . . WHICH SERVES MANKIND 
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How TESTING helped E. M. White, Inc. 
perfect its rubber paint 


E. M. White, Inc., of Elizabeth, N. J., 
was working on a formula for a 
rubber paint. Success was almost 


achieved . . . but not quite. The paint 





had satisfactory resistance to mineral 
and organic acids, but its flowing qualities were inferior 
and the finished film was lumpy and rough. 

The United States Testing Company, Inc. was in- 
vited to work on the problem. With the original formu- 
lations of E. M. White, Inc. as a starting point, Testing 
Company technicians experimented. with entirely new is 
methods and procedures . . . testing constantly at every . 4 
step in production. = 

The result was a rubber paint that not only exceeded 
the acid resisting qualities of the original formulations ia 
but, at the same time, flowed out smoothly without : 


lumps, grit, or wrinkling. 





If you have a problem of product development, 


Testing is probably the most practical and inexpensive 

| solution. Our engineers and technicians, our vast expe- . 
rience, and our extensive scientific equipment are at : 
| 4% 


your service. 
Write, NOW! 


UV SEES COMPING. || | = 


NEW JERSEY 
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This Dexter Pencil Sharpener is a striking 
example of our molding skill. Through crafts- 
manlike molding of four major parts—we trans- 
formed a prosaic, work-a-day item into an equally 
efficient object of handsome modern design. 

This change was accomplished with full consideration of the hard usage 
given a pencil sharpener. To withstand this usage our engineers selected materials 

certain to be as hardy as they would be handsome. 
Our molding techniques were geared for both swift and economical production. 
Wherever it was necessary, parts were automatically threaded in the molding—thus 

saving extra operations. 
The same thoughtful selection of materials—the same sound engineering prac- 
tices and molding skill can be applied to your products. 


Remember—new eye appeal means added sales appeal. Let us help you put that 
profitable ‘‘plus”’ into your products today. 


tion A ' snd Extruded Plastics 
°t CORAE-PUASHIG pipe, tubing ELMER E. MILLS CORPORATION 
INJECTION MOLDERS and EXTRUDERS of: Tenite, Lumarith, Plastacele, Fibestos, Lucite, Plexiglas, Nylon, Polystyrene, 
TOAS-PASTIO* 


fittings, write for circulars Containing 
inte an lustrations Styron, Lustron, Loalin, Vinylite, Geon, Plexene, Polyethylene, Cerex, Forticel, Saran, and other 
Jota ond iiivus hile Rannenienae ry Beers 


"Trademark Reg. 153 WEST HURON STREET *© CHICAGO 10, ILLINOIS 











You can easily see that the manufacture of the 3-wire receptacle for Harvey Hubbell required Precision 


Tolerances of plus-or-minus one thousandth are difficult to maintain in any event. But 


from the word “go 
Our experience 


Watertown has been engineering plastics for 35 years and takes jobs like this in stride. 
and equipment place us in a particularly advantageous position to help you with the “tough ones. 


THE WATERTOWN MANUFACTURING COMPANY 
1000 ECHO LAKE ROAD WATERTOWN, CONNECTICUT 
NEW YORK CLEVELAND CHICAGO DETROIT MILWAUKEE 
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INSULATION MANUFACTURING CO. 


Custom TWolders of Plastics for Industry 


Brooklyn, N.Y 
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Pa. 
“Flexol,” “Tergitol,” and “Cellosalve 


Mmarks of C. & C.C.C. 


“Cellosolve~ 
20 years later 


“Cellosolve” Solvent was a new chemical 
when the advertisement reproduced here 
appeared in 1927! This chemical, first suc- 
cessfully synthesized by Carbide, filled the 
long-standing need for a mild odored lac- 
quer solvent. “Cellosolve” Solvent soon 
proved its usefulness in other applications 
as well. Today larger and larger quantities 
are used by many different industries. 


This is but one instance of Carbide’s con- 
tinuing and successful synthesis and devel- 
opment of useful organic chemicals. Such 
pioneering has meant the growth, since 
1920, from a pilot plant in Clendenin, West 
Virginia, to four large plants strategically 
located to serve an ever-growing demand 
for synthetic organic chemicals. This 
growth has been accompanied by the 
synthesis and introduction of whole new 
groups of chemicals now industrially impor- 
tant such as the glycols, glycol-ethers, the 
ethanolamines, the higher alcohols, “Flexol” 
plasticizers, and “Tergitol” wetting agents. 

Our staff of chemically trained repre- 
sentatives is ready to help in applying 
synthetic organic chemicals to your prod- 
uct and process problems. When writing for 


information, please address Department R-1. 


Offices i 


Carbide and Carb 
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NINE ADHEDIV Ea 








a ~e 





As specialists in developing and applying adhesives 
made from every available base, we are in the 






ET 


unique position of being able to deliver the exact 
types of adhesives needed to do any packaging and 
shipping job — completely and successfully! 





Address: 270 Madison Avenue, New York 16; 3641 So. Washtenaw Ave., vercoatin’ 
Chicago 32; 735 Battery St.. San Francisco 11; and other principal iabelins a 
cities. In Conada: Meredith, Simmons & Co., Lid., Toronto and Montreal. 


In England: Notional Adhesives, Ltd., Slough. 
tonal = eariondin® T 


ADHESIVES 





a 





BVERY TYPE OF ADHESIVE FOR EVERY INDUSTRIAL USE 
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UNUSUAL 
_ plastic finishing 
PROBLEM SOLVED BY 











Mr. C. M. Hardiman of Cleveland, 
Ohio, molds tropical moths and but- 
terflies in a clear colorless plastic of 
his own composition for use by high 
schools and colleges and as custom 
mounts for collectors. LEA Technical 
men helped him work out a finishing 
procedure. 


Mr. Hardiman says: “Prior to buff- 
ing, I work the rough pieces to a 
square and plane surface, with a 
coarse sanding belt operation, follow- 
ing with a 180 grit sanding belt. This 
procedure had been recommended to 
me by several specialists in plastic 
finishing, with the recommendation 
of various buffing compounds to use 
after sanding. None of them gave a 
finish that anyone could call satisfac- 
tory. My trouble finally reached LEA 
and they advised using Grade R LEA 
Compound lubricated with #884 Lea- 
rok, in the first buffing operation, to 
remove the 180 grit scratches. This to 
be followed with #884 Learok to give 
a lustre finish. This procedure gives 
me a much better finish, and it is also 
a much faster operation.” 

Perhaps you too have a finishing . 
problem on some molded part. Our 
engineers will be glad to assist you 
in its solution. LEA Methods and LEA 
Compounds may improve the quality 
and cut the production timeon your job. 











THE LEA MANUFACTURING CO. 


Burring, Buffing and Polishing... Manufacturers and Specialists 
in the Development of Production Methods and Compositions 


16 CHERRY AVENUE WATERBURY 86, CONNECTICUT 
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That’s right—we’re actually turning a square—on a lathe! 
But that’s not all—we’ve bored the square, too, on a taper— 
and a square is only one of an almost infinite variety of shapes 


we can turn; ovals, stars, triangles, flutes (even up to 500 


of em, flat, convex or concave). We can blend from a round to 


an oval or a hexagon or a square or any other shape. In 
addition, we can produce sharp, clean-cut corners in recessed 
or exterior angles. Fact is, we can turn or bore almost any 
conceivable contour that allows room for a tool point. 

You can do it, too. All you need is the famous Monarch 
Shapemaster Lathe. Think what that means—intricate, 
costly dies turned on a machine, to exacting tolerances—in a 
fraction of the time required for handwork—and at a fraction 
of the cost! 

If you’re doing die work—or any contour turning in metal 
—you owe it to yourself to investigate the Shapemaster. Like 
more facts? We'll be glad to oblige. Just write to The Monarch 


Machine Tool Company, Sidney, Ohio. 





For complete factual and pic- 
torial information on how the 
famous Monarch Shapemaster 
can save you time and money 
in the precision production (or 
‘ reproduction) of dies, write 
ees for your copy of Bulletin 2501. 
1) iis 
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CUSTOM MOLDING 








WHICH TYPE 





@ There's a little more to it than 

saying ~~ 

at that. 
In the cosmetics field, you might 


This one” and letting it go 


be drawn to the scre w-top plastic s 
reproduction of a rich antique jade 
face cream box, highlighted with 
gold and finished as though by hand. 

In any other industry, you might 
be impressed by the pli istics he lic al 
cam, molded on a metal shaft so 
that each cam is in a specified posi- 
tion with relation to the slots on 
the shaft ends. 

Both the package and the part 
were custom molded by Norton. 


CAP 


The skill and experience that pro- 
duces moldings so different in pur- 
pose, yet so exactly fitted to our 
customers’ desires, can bring im- 
portant aid to almost any diguntec . 
turer with a molding problem. 

Our design engineers are ready 
to advise you competently on any 
question involving | lastics mold- 





= 


ing. Our large facilities for injection 
and compression molding enable 
us to handle large and not-so-large 
molding jobs i inexpensively and effi- 
ciently. We can deliver in quantity 
—and with speed. 
Why not call or write us...today? 

Norton Laboratories, Inc., Loc kport, 
New York. 


NORTON Zocronuc Z 


COMPRESSION AND 


INJECTION MOLDING 

















They said it couldn’t be done... 





Photo courtesy The Obio Chemical Co, 





so we Je itt 


HEN specifications for this high altitude 
oxygen mask were set up, many “ex- 





perts” in the use of latices and mixes said flatly 
that the job couldn’t be done with latex. The 
intricate system of ducts, the metal insert in 
the nose piece, the rigid tolerances, they 
claimed, were just too much to expect from a 
water system. 

So... American Anode researchers and en- 
gineers went ahead and did it—produced the 
forms, engineered the production, and helped 
turn out finished masks by the millions. 

It’s typical of the many “impossible” jobs 
that we have taken on for our customers and 
prospects. And we believe that it proves that 
the possible uses for latices and mixes are 
practically limitless. 

Do you have an idea for a new product that 
you don’t know how to produce? We’re not 
miracle workers, but we believe that we'll 
come closer to working miracles with latices 
than anyone else in the country. That’s why 
we offer you the services of our research and 
technical staff to help you with any product or 
problem which you may now have. 

Latices and compounded mixes of GEON, 
HYCAR, Saran, neoprene, crude rubber, and 
GR-S are available. For more information 
about these modern materials and methods for 
using them, please write Dept. AF-3, American 
Anode Inc., 60 Cherry Street, Akron, Ohio. 


ICAN ANODE 


INCORPORATED 


CRUDE AND AMERICAN RUBBER LATICES, WATER CEMENTS AND SUSPENSIONS 
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ates is the most important news we've had in 
in the face of an inflationary spiral? 
asons—we think they make sense: 


In order to do our part to help bring d 
sts we are willing 


and merchandising co 
less profit. 


Business is good. 
advertisers are buying ™° 


before in ovr history. 
n starts with the July issue 
) 


y reduce rates 


own selling 
to take 


ene 


MODERN PLASTICS 


s higher and 
— 20,000 


Our circulation i 
e than ever 
CIRCULATION 


re spac 


WHAT YOU GET — The rate reductio 
and applies to all contracts bearing the 1947 rate. Advertisers 
1000 paid circulation than in 1939. 


of 1939 has never 


will enjoy @ lower cost per 
me insertion 


in fact, the cost per 1000 paid 


ceeded. On the basis 
g in MODERN PLASTICS now 


r 1000 paid AB.C. circulation. 


NOT GET — There W 
of MODERN PLASTICS. 


circulation as 


of the full page 12-ti 


costs approximately 


been ex 
rate, advertisin 
only $13.00 pe 


WHAT you DO 
n editorial excellence 


ili be no reduction oF 


sacrifice i 





| -time 
Old 





210 
110 


A BRESKIN PUBLICATION 


122 EAST 42nd STREET + NEW YORK 17, N.Y 
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; “bread-and-butter’’ items, sold in mass 
5 markets there is genuine economy in 
G.P. Thermoplastic Injection molding 


powders. They are made to critical 





ee EN ee Se 7 
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For making the endless variety of 





NORTH SEVENTH ST 


: § 


if OU mold mass products 
use G-P powders for economy 





standards, have the essential character- 
istics and lustre—and lower your costs, 
—thanks to Gering’s technical skill 
with raw material blending. Ask for 
details and prices on Regular and spe- 
cial Quality. 


® 


1922 





25th 


ANNIVERSARY 


BUYta 


Write us for details; or 
Telephone CRanford 6-2900 
Cable Address: “ Gering” Kenilworth, N. J. 


PLASTIC) 
MATERIALS 


Gator 


KENILWORTH, N. J. 





“(Masters of (Magic in ‘Chermoplastic conversion. 
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HY-MAC -4unouuces the Nlew 
IM-3 “/érce-Ouuce Molding 










ideal for the Mass 
Production of Plastics Hard- 
ware, Toys, Novelties, Jewelry, 
Automotive Body Appointments 


The new Hy-Mac 3-ounce Injection Molding Machine em- 
bodies advanced features of controllability, ease of oper- 
ation, and production efficiency, which make it ideal for 
multiple production of small units by inexperienced oper- 
ators. New type electronic control provides accurate 
temperature regulation; eliminates danger of burning " 
material. Now in production; order at once for prompt ' 
delivery. 

Write, wire, or phone for complete technical description. 






HYDRAULIC 
MACHINERY, Inc. 


12825 FORD ROAD 
Dearborn, Michigan 
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Fos your tough plaslico protlemn, 
in compression, injection, transfer 
molding and precision machining. 


ARNOLD | 
‘ bee Te: 


MINE OLA ° N EW YORK 
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Tougher than leather, stronger than fabrics, MIRALON, 
the vinyl miracle, is fast becoming the preferred material 
for thousands of products such as: 

















Curtains Shower Curtains Aprons Handbags 
Hangings Watch Bands Bibs Brief Cases 
Upholstery Shoes Bowl Covers Wallets 

Floor Covering Umbrellas Tablecloths Garment Bags 


Wall Covering Book Binding Luggage Raincoats 





Available in any color, any texture, any gauge... plain, designed, printed 





Where strength, texture, and beauty are required, 
use MIRALON —the Miracle Material. 


Manufactured by TEPPER-FIELDS CORP., 8-67 Astoria Bivd., L. 1. City, N.Y. 


DISTRIBUTED BY 


CHARLES S. FIELDS, inc. 


792 STERLING PL., BROOKLYN, N. Y. * PResident 4-1560 





THE MIRACLE MATERIAL 
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AUBURN Plastics Reporter 


Auburn Button Werks, Auburn, N. Y. 





MOLD MARK 








Oldest Plastic Still in Demand 





A sheet of cellulose nitrate is ‘‘miked”’ on planer. The oldest 


plastic (and the best for some applications) continues in demand | 


at Auburn. 


After mixing and compounding 
on rolls, the material is pressed 
into a cake, then planed into 
sheets of any desired thickness. 
Standard size sheets are 20” 
x 50”. 

Sheets are “green” until they 
spend 7 to 8 weeks hanging in 
a dryhouse where elevated tem- 
peratures slowly drive off the 
volatiles. Cured sheets are given 
a mirror-bright finish by plac- 
ing them between glass-smooth 
metal plates under heat and 
pressure. 


Wide Color Range 





Colors are rich and limitless. | 


A wide variety of transparent, 
opaque or translucent shades 
can be produced. The plastic is 
tough, yet easy to form and 
to work. It can be drawn, blown, 
formed, stamped, sawed, 
punched, drilled, rolled, em- 
bossed, printed, polished and 
swaged. It is easily cemented to 
itself and to other materials, 
which facilitates some fabricat- 
ing processes. 


It is readily formed 
hollow articles, such as toys, by 
applying air or liquid pressure 
between heated 
blowing or expanding them to 
the shape of a retaining mold. 
Many of Auburn's finest prod- 


into | 


| 


| 


sheets and | 


ucts for the business machine 
field are compression molded 
from this remarkable material, 
originaily extruded in rod form. 


Standard Plasticizer 


Camphor has long been the 
standard plasticizer for cellulose 
nitrate. The alcohol-wet ma- 
terial is colloided in masticating 
mixers with plasticizers and 
solvents and 


soft condition. 

Cellulose nitrate is the tough- 
est of all the thermo-plastics. 
Other desirable qualities are its 
resilience, low water absorption 
and resistance to mild acids. 
Dimensional stability makes it 
suitable for drawing instru- 
ments, for example, where 
shrinking or swelling could not 
be tolerated. 


Still the Best 


In spite of its inflammability, 
it is still the best engineering 
material for certain applica- 
tions. The inflammability factor 
is not a serious deterrent for 
many uses. 


The contributions of this first 
synthetic plastic to the industry 
have been extensive aud lasting 
with respect to formulation, 
manufacture and fabrication. 
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strained under | loom 
, | drawing instruments. 


hydraulic pressure while in a | 














‘Plastics Makes Perfect’ 








Auto Dome Light Lenses 


Lesson: 
Where glass was once tried 
Urea’s now specified. 


It was the pioneer in develop- 
ment of a market for plastics 
and in many specific applica- 
tions. 
Supply Now Adequate 

While production of cellulose 
nitrate flake was inadequate 
in 1946, this condition has 
improved to the point where 
Auburn can now fulfill customer 


| business. 





requirements. Infact, Auburn is 
now able to give the usual good 
service to new accounts. 
Cellulose nitrate sheets and 
rods, sold as such by Auburn, 
have for years been used for 
producing many products. Chief 
among them are buttons, watch 
crystals, toys, jewelry, accor- 
dion trim, handbag frames, and 


Superintendent 








rf " 
Ubu BUTION 7 
After 71 years some people still 


think we make buttons only. 
Although we are a major factor 


|in the business machine key 
| button industry, garment but- 


tons are a small part of our 
Then why don’t we 
change the name? 

Because Auburn has one of 
the best names in the plastics 
molding industry. For we mold 


| all plastics materials by any 


standard molding method (plus 
some that are not so standard). 
So we are not limited to any par- 
ticular method—or to buttons! 








lips to P.A.’s 
When your inquiry for a plastic 
part is marked “Please Rush 
Quotation,”” make sure it con- 
tains all the information a 
thoughtful molder will need. 

Get your engineers to explain 
fully so correspondence won’t 
delay our estimating. We often 
receive a print of an unidentifi- 
able “thing” which specifies 
“Plastic.”” We try to guess. It’s 
impossible—it’s a secret! 

Selection Easy If— 

We don’t need specific values 
for such properties as impact 
strength, water absorption, elec- 
trical characteristics or heat 
distortion. Our knowledge of all 


| types of plastics makes the selec- 


tion of the right one for your par- 
ticular application fairly easy. 
We mold all types, so we can 
afford to be impartial. But we 
must know all about it! The 
service requirements, how and 
where it is used, what toler- 
ances are critical—if a subas- 
sembly, does the part show? 
Should the part be buffed, or 
will the usual high gloss of the 


Robert H. Hamel, recently ap- | mold finish be enough? 


pointed to his new duties, heads 
production at Plant 1. 


Let your hair down, Mr.P.A.., 
and we'll try to keep out of it. 


Tolerances of Yardley ‘‘TRU- 
SIZE"' tubing are held to plus 
or minus .003”. This better 
tubing shows no strain pat- 
terns under polarized light, 
has consistent hardness and 
density in continuous lengths. 
Various wall thicknesses. Out- 
side diameters from %” to 
2”. Excellent for pen and pen- 
cil barrels and dozens of other 
products. 


Many different styles and 
sizes. Made in a variety of 
thermoplastic materials and 
colors best suited for wall- 
board, linoleum, desks, tables, 
counters, cabinets, restaurant 
fixtures and other furniture. 


These are also made in many 
widths, sizes and styles to 
cover a variety of snap-on or 
frictional applications. Avail- 
able in materials and colors 
best suited for glass and wood 
edge protection, frames for 
picture and display panels, 
window slides, toys, novelties 
and for decorative purposes. 


Send for bulletins showing other stock 
shapes. Consult us on special shapes. 
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For VINYLS ... for SYNTHETIC RUBBER RECIPES 


One very important characteristic of ‘‘Plas- 
tolein” X-548 is its ability to blend with 
other, costly plasticizers which are somewhat 
more compatible with the vinyls. Such mix- 
tures containing X-548 to the extent of 50% 
of the total plasticizer, impart the same plas- 
ticity characteristics to vinyl films as blends 
containing 100% chemical plasticizer. Elon- 
gation and tensile strength factors are at least 
as good, COSTS are materially reduced and 
. . » ULTRA-VIOLET STABILITY is very 





3002 Woolworth Building 
NEW YORK 7, #. Y. 


STEARIC ACID + OLFIC ACID + 


MODERN PLASTICS 





MEN 


INDUSTRIES, INC. 


CAREW TOWER+ CINCINNATI 2, OHIO 2020-UUCO™” es 
187 Perry Street 
LOWELL, MASSACHUSETTS 


ANIMAL AND VEGETABLE FATTY ACID$ - TWITCHELE PRODUCTS 


much improved. 

“Plastolein” X-548 is compatible with 
nitro-cellulose, ethyl cellulose, where it serves 
as a low-cost primary plasticizer. 

Used in blends of Buna N and the vinyls, 
X-548 shows merit. In Buna N type Syn- 
thetic Rubber recipes, X-548 provides high 
elasticity, good recovery and tensile strengths 
coupled with excellent aging characteristics. 

“Plastolein” X-548 is available in full com- 


mercial quantities. 





40! N. Brood Street 
PHILADELPHIA 8, PA 


* PLASTICIZERS 
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Gorvon Brown Warren FE. Hiv NorMAN ANDERSON Net Broperson 
Fa 

T . as | 
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ew officetssy) the §.P.L : 

George H. Clark, vice-president in charge of engi- tional and industry division representatives are: 
neering of the Formica Insulation Co., is the newly Canadian Section: J. H. McCready, Hale Brothers 

elected president of the Society of the Plastics Industry Ltd.: Pacific Coast Section: Robert B. Gutsch, 

for the fiscal year June 1947 to June 1948. Other aaRBee Plastic Co.; New England Section: W. B. 

officers and directors elected during the S.P.I. Annual Wallace, Mack Molding Co.; Fabricating: Monroe | 
Convention in Chicago, May 6 through 9, are Chairman L.. Dinell, Clover Box & Mfg. Co., Inc.; Film: F. J. 
of the Board: Neil O. Broderson, retiring president of Groten, Firestone Tire & Rubber Co.; Machinery: 
S.P.1. and president of the Rochester Button Co.; F. W. McIntyre, Reed-Prentice Corp.; Engineering 

Vice-President: Gordon Brown, vice-president of and Technical: N. J. Rakas, Fisher Plastics Corp. 

Bakelite Corp.; Secretary: Norman Anderson, presi- The following S.P.1. members were named Directors 
dent of General Molded Products, Iac.; Treasurer: at Large: J. J. B. Fulenwider, Hercules Powder Co., 
Warren E. Hill, vice-president of Prolon Plastics Div. Inc.; J. E. Gould, Detroit Macoid Corp.; J. L. Howie, 
of Pro-phy-lac-tic Brush Co. Jr., The Grigoleit Co.; D. S. McKenzie, General Elec- 
Members elected to the Board of Directors as sec- tric Co.; Myron A. Wick, Plastic Manufacturers, Inc. 
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NE hundred and forty-three was the final count of the com- 
panies exhibiting at the 2nd National Plastics Exposition, 
held in the Coliseum at Chicago on May 6 through 10 in 
conjunction with the 1947 Annual Conference of the Society of 
the Plastics Industry 

In keeping with the theme of this year’s exposition, ““The 
Right Plastic for the Right Purpose,”” emphasis throughout the 
materials’ manufacturers and materials’ processors booths was 
on end products that had demonstrated their worth rather than 
on the new material or the new application. There were, of 
course, exceplions Lo this 
generalization among 
both material manufac 
turers and processors 
But it was among the 
machinery manufacturers 
that the new was the rule 


rather than Lhe excep 


tion, with press manu 
facturers, producers of 
heat sealing equipment 


and preheaters, manu 
facturers of finishing 
machinery and coaters 
almost all using this expo 
sition to imtroduce one 


or more new units 


Materials — One of the 
most interesting new 
plastic materials § intro- 
duced at this exhibit was 
a paste formulation com 
prising a polyvinyl! chlo- 
ride resin dispersed in 
plasticizer, thus obviating 
the need for the use 
of either water or a solvent in preparing liquid resins 

Capable of being used in the production of the same type 
products commonly made by calendering, solution or latex 
techniques, the paste may be spread with simple equipment, 
thus eliminating the need for complicated and expensive equip- 
ment in the coating of many end products. An article on a 
similar paste produced in Great Britain appears on page 110 of 
this issue of Mopern PLastics. 

Blends of thermoplastic resins and synthetic rubber received 
considerable attention at the exposition. Blends of polyviny! 
chloride and synthetic rubber are credited with combining the 
toughness and chemical resistance of the plastic with the solvent 
resistance, flexibility and non-extractability of the rubber. A 
wide range of properties are possible in these blends through 
variations in the proportions of the two elements. 

I'wo high heat resistant plastic materials were introduced to 
the industry at this show. One, a boilable polystyrene, was 
given a heat distortion point of 190° F. and a considerably 
higher impact strength than ordinary polystyrene. The second 
high heat resistant plastic was an acrylic. For this material 
the heat distortion temperature is set at 198° F. and the shrinkage 
after 48 hr. at 100° C. at less than 10 mils per inch. Coming 
in crystal or colors, this material is said to possess an excep 
tionally good clarity. 

Displays of end products by the materials’ manufacturers 
were, in the majority of booths, closely related to the specific 
properties imparted to the application by the use of a particular 
type of plastic. This emphasis on properties of plastics extended 
to the many uses of resin adhesives on exhibit as well as to the 
molded, extruded and fabricated items 


Film and foil— Metal coated plastic film came in for a good 
share of attention at this exhibit with displays of the finished 
products made from this film, of the metal coated film itself and 
of equipment used in the coating. 
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The thin gage printed vinyl film on display at this exposition 
was remarkable for the generally high quality of the printing. 
There was apparent, also, a recognition of the need for better 
design in the printed patterns and a wider range of designs if 
this material is to have the widest possible application in every 
part of the home and in home furnishing as well as in dress 
accessories. A departure from the usual finish of this film was 
to be found in the film flocked with rayon that was suggested by 
one manufacturer for such varied applications as are to be found 
in packaging, display and house furnishings fields 


Processors—As_ with 
the material manufac 
turers, the plastics pro- 
cessors concentrated on 
established rather than 
on new applications 
There were examples of 
plastic uses in almost 
every industry with heavy 
emphasis on home appli- 
cations, packages and per- 
sonal accessories of all 
types. Of great interest 
were displays of poly- 
styrene wall tile and re 
frigerator parts, of color 
ful extruded plastic 
bristles, plastic reflectors 
ol all sizes for per- 
sonal as well as industrial 
use. Molded and lami- 
nated industrial applica- 
tions were also extremely 


well represents d 


Machinery—As_ was 
mentioned at the start of this report, much of the new material 
at this show was to be found in the booths of the machinery 
manufacturers. These displays, incidentally, were made the 
more interesting and valuable to those attending the show by the 
fact that most of the equipment was in operation, many turning 
out souvenirs of the show. A great many of these new ma 
chines have been covered editorially in this magazine during the 
past two or three months while others are reported in this issue 
or will be reported in the following issues of MopERN PLastics 
magazine. 

There were on display new and improved injection and com 
pression presses, new heating units, new machines for the pre 
forming of plastic materials and equipment to be employed in the 
metal coating of plastics. Also included in the exhibit was a 
spiral hopper feed. 

Preheaters and heat sealing equipment, many of them on view 
for the first time, were much in evidence at this exposition with 
visitors hanging over the heat sealing units for a closer glimpse 
of the finished products as they emerged complete from between 


the electrodes. 


Show reactions—The management of this 2nd National 
Plastics Exposition departed from the practice followed at the 
first show in New York by limiting attendance to members of the 
plastics industry and to representatives of companies directly 
concerned with plastics. The results of this change in policy 
seemed to have been most satisfactory since the majority of 
exhibitors expressed satisfaction with the plastics show and the 
results obtained. 

It was impossible for anyone attending this show to fail to take 
away a clear conception of the growing importance of plastics 
in all of industry and in our way of living. Throughout, the 
exposition slogan, “The Right Plastic for the Right Purpose,” 
was well exemplified—by material manufacturers, processors 


machinery manufacturers 
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l JHE OPENING session of the conference featured a mer- 
chandising forum entitled, “Plastics Must Be Sold”’ under 
the Chairmanship of Charles A. Breskin, editor and pub- 

lisher of Mopern PLastics magazine. By way of introduction, 

Mr. Breskin said in part: 

You of the plastics industry now have a raw material produc- 
tion in excess of a billion pounds a year. You now have over 
3200 injection molding machines, approximately 13,000 com- 
pression presses and over 1100 extrusion presses. Plastics is big 
Sut the things that make plastics big can clog the ma- 


And the 


only way to move goods is by selling. 


business 


chine unless we move goods. 


Plastics must be sold because it is no 
longet | novelty because we are up 
against tough competitive materials 
because we are right in the middle of a 
buyer's market. And because we are 
up against the toughest of all obstacles, 


consumer resistance. 





Selling is a science. It is not just glib 


C. A. BRESKIN talk 
action Remember that absolutely 


It requires knowledge—a plan of 


nothing happens until somebody sells something. 

In summary,:I would like to point out the following observa- 
tion 1) Recruit more producers. 2) Select your salesmen 
better }) Train your salesmen 1) Indoctrinate. During the 
war we hit high production levels, not only because we taught the 
people how to do a good job but because we used showmanship 
Let us apply that to our peacetime technique. 

Let us give this selling side the same attention that we put 


into produc tion 


Che materials that follow on the various speeches presented at 


the Convention are brief abstracts of the originals 


Where do we. ‘rom hete® produced by Esquire Maga- 


zine, ( hicaqgo, Til 


Portraying the economic problems ahead and ways and means 
of meeting them, this film was made with the cooperation and 
collaboration of some of America’s largest industrial companies 
ike General Motors, General Electric, Lockheed Aircraft Corp., 
United States Steel Corp., the B. F. Goodrich Rubber Co., in 
1ddition to the United States Marine Corps and Coast Guard. 
Mopern P.astics magazine also assisted in its preparation 

Believing that we are stepping beyond the age of production 
and going into an era of distribution, the Esquire motion picture 
points out solutions to the economic ills that may face America. 
It indicates that these problems may be met and overcome with 
greater selling and advertising in existing markets as yet unculti- 
vated, and with products still in their formative stages. 


St ince, chic 
mechanical engineer, Zenith Radio Corp., New York City. 


All claims for 


plastics which cannot be held should cease, and applications made 


rhe real selling job on plastics now has to begin. 


must be made with care and great ingenuity. The average buyer 
has not much judgment and a bad experience will make him wary. 

While I am not speaking to you as an official of the Zenith 
Radio, the things I want to tell you are based on years of experi- 


Reviewing the S.P1. annual meeting 
Plastics must be sold 


ence with this company. Back in 1930, plastics in the Radio 
Industry consisted mainly of an occasional compression molded 
cabinet which could at the best be considered a novelty. Our 
company moved into plastics for the first time in 1937 with our 
Wave Magnet set. We sold more than 100,000 of this model. 
All kinds of objections had been raised to plastics previously, and 
going into it on a big scale as we then did seemed risky. Public 
acceptance, however, was good except many of the consumers 
looked down at plastics as a cheap substitute for wooden cabinet. 

Radio became very competitive and in our search for housings 
for our chassis, compression molded cabinets seemed to give our 
industry a means to bring the price of our merchandise on a more 
competitive level. In other words, plastics were cheap because 
they appeared in a low-priced product first. This impression has 
apparently imbedded itself in the minds of the dealers and in the 
minds of the public. The regrettable thing about this wrong 
impression is its insistance, and we have tried hard to erase it. 
It is our belief that a complete campaign on the part of your in- 
dustry is very much in order to convince people that plastic is a 
new construction and design material which will fill a large space 
in the spectrum of materials and not just a material for an in- 
expensive radio. 

Further, it is of importance not to make excessive claims for the 
properties and performance of plastics nor to exaggerate the im- 
portance of the part they will play in the future. Such things 
have a habit of bouncing back as evi- 
denced in the following case histories 

Recently we came to the conclusion 
that the time had come to design a 
radio front which had a uniform appear- 
ance and would give us contours which 
we had long wished for. We decided on 
polystyrene, available in great quanti- 
ties with excellent properties at reason- 





able prices. Our first difficulties were 


K. Empr 


in producing the mold so the plastic 
would have no distorting lens effect on 
the figures of our dial scales. We had to make several molds until 
we had the desired smoothness and a usable crystal. 

After a few weeks, sales reports out of the field indicated a 
clouding up condition. The dials also seemed to gather dust out 
of the air and in general made a bad appearance in the dealer 
stores. After untangling these reports we found two conditions. 
A dial light diffusing cup made from cellulose acetate gave off 
fumes and clouded the crystals on the underside. An immediate 
switch to polystyrene on this cup cleared this quickly but it left 
us with dirty crystals and the housewife still had to dust the dial 
crystals every day. Upon the recommendation of a molder we 
switched to acrylic and while the condition improved it is by no 
means satisfactory and letters are still coming in. To the public 
this will be a disappointment in plastics. 

Two other parts gave us great disappointment and scared the 
public. We designed for our postwar line a new portable radio. 
Again we used plastic extensively. We designed a polystyrene 
frontplate which abounded in beauty and, to match this, a new 
handle was designed. I personally tested this handle for strength 
and I found it took approximately 150 lb. of pull to pull it off the 
case and break it. With a set weighing 18 lb., I felt we were as 
safe as could be. We soon discovered that a mistake had been 
made, because handles broke. Again tests were made and we 
discovered something must happen to polystyrene under strain; 
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we immediately switched to some other plastic and the trouble 
cleared up. But what to do with 30,000 sets in the field? 
Somewhat the same story could be told about a Tone Arm part 
where rejects for cracks ran as high as 40 percent. These cracks 
developed under strain. Again solution was a different plastic. 
Next I wish to touch upon molding tools 
V-E Day, I received quotations on tools for the same item tooled 


Two years after 


in apparently the same manner varying from $3000 to $8000. 
Today, tool cost can price a radio set, or any other item for that 
matter, out of its bracket. It is our opinion, therefore, that tool 
cost must be sane and in a direct relation to the parts the tools 
must produce. We also should be certain to have people with 
know how and responsibility to build the tools 


basis of the industry and a molding cannot be better than the tool 


They are the 


it is made with 
Our company, by reason of quantity buying, can and does ex- 
We would like 


the industry to send us people who understand their business and 


pect advice and assistance from your industry 


have an understanding of our problems 

One phase of your war development I held out great hope for, 
was the low pressure molding technique. I had visions of em- 
ploying this in our radio business. I tried to contact people in 
this phase and some of them were willing enough to listen—not 
much ever came of it. Why does not your industry take this up? 
Somebody told me, we cannot mold the sharp contours you want 
Then why not show us what can be done? I have visions of 
molded cabinets of the console size and I think if properly at 
tacked and undertaken they can become a reality. The ways 
and means of doing the job must come out of your research and 
development groups. We all should make great strides. The 
engineer is willing to work ahead. You must give him the tools 


with which to do a good job 


Harry A. Barth, 
Vew York Cilv 





director, merchandise development, W. T. Grant Co 





| speak to you as a representative of the retailing industry 
We are thoroughly concerned by the skyrocketing of prices, which 
is raising the price tags of everything we sell well above the spend 
ing capacity of the consumers. Inventories are piling up as cus 
tomers find the prices of what they want rising above ability to pay 

The Plastics Industry has been one which has held its prices 
within reasonable limits. In fact, many plastic products are now 
priced no higher than in 1939 

In 1939 a housewife could buy a closely woven bed sheet in 


many stores for 89 cents. Today 


the price is close to $3.00 


Across the boards, the price of plastic 





materials is essentially what it was in 
1941, or less 
from 48 cents per Ib 





Vinyl chloride is down 
to 33 cents 
Polystyrene is down from 45 to 24! 
cents. Cellulose acetate has gone up 
only 3 cents per lb. in spite of the rise 
in costs of the materials from which it 
is made. Polystyrene is also lower in 
price today. 

We retailers want to thank you for 


H. A. Bantu 


this excellent record. We want to 
thank you also for striving to improve your products. 

The self-criticism which exists in the plastics industry in con- 
nection with the misapplication of plastics is healthy. I have 
heard a great deal about the misuse of plastics 
molders. 


individual plastic manufacturers, average for proper use is high. 


mostly from 
While there have been misapplications on the part of 


By the end of this year, I believe I am correct in saying that the 
production of plastic materials will be at a rate three times what it 
was on V-J Day, that the capacity of the molding equipment will 
at least have doubled. How can you find a market for these ma- 
terials and for this molding capacity? 

Number one—There never was over-production of anything 
because human wants are insatiable. 
were triple what they are, they still could be used, provided we did 


If materials and equipment 
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an intelligent job of making what the mass of people want. 

Vumber two—Prices must come down to the point where people 
can pay for the.increased products 

Number three—Under a system of free enterprise, it’s “root, 
hog or die.” Nobody is going to take care of the plastics moldet 
who has bought 12 injection machines and now is running at half 
capacity except himself. 

All this adds up to the Dynamic Merchandising of Plastics, the 
creation of expanding market for plastics by creative thinking. 

Why doesn’t the plastics industry develop a disposable set of 
plastic dishes? Why doesn’t some one in the plastics industry 
provide a button which doesn't have to be sewed on? Why 
doesn't some one in the vinyl field make a vinyl which breathes? 

I am perfectly sure that all these problems will be answered. 
In this problem the retailer feels that he is on your side of the 
fence. He wants to work with you in developing new products. 

About three months ago, a manufacturer brought in a new 
product to our company. First, we tested the product and when 
we knew the product was good, we sat 
down with the manufacturer to discuss 
how the product should be promoted. 
We discussed its eye appeal and decided 
that the color was not right. Then we 
called in our staff expert in packaging 
Next we called in our staff expert on 
display and finally our advertising de- 


partment to work out the newspaper 





ads. The theme of the ads is the find- 


ings of our testing laboratory as to what 


F. W. Lovesoy 


the product will do for our customers 

Will the product sell? We think it will. We know it has a 
much better chance than if we had just placed it on our counters 
without benefit of promotional efforts 

We retailers are specialists in making products sell. Our ex- 
perience has been helpful to many manufacturers, and all they 
have to do to enlist our support is to come to us with a product 
which we think will be desired by our customers 

| judge that many custom molders are now considering entering 
the proprietary field This seems a sound business objectiv 
The rewards for success are great However, it involves the ac- 
ceptance of a manufacturer's responsibilities 

You must buy molds, stock your product, promote it and ac 
cept the full responsibility for it If it is not satisfactory, the re 
turned goods can be painful. An informative label is important 

| have in mind an industry-wide Public Relations program 
which | believe would help the plastics industry. First in such a 
plan, is an educational program which would serve to acquaint the 
public with the nature of plastics, the types of plastic families, the 
characteristics of the various plastic materials. The second ob- 
jective would be the policing of the end uses of plastics | am 
thinking of the establishment of an industry-wide, industry 
supported laboratory which would do for the plastic industry 


what Underwriters Laboratory has done for electrical industry 






Frank W. Lovejoy, 
ew York City 





sales execulive, Socony-V acuum 

Charles A. Breskin in a short introduction said, “Just as resins 
and plastics are the raw materials out of which we build prod- 
ucts—just so the buyer’s mind is the raw material out of which 
sales are produced. The more we know about the buyer’s mind, 


the better we are fitted to process it into the finished product.”’ 


Mr. Lovejoy stressed the fact that advertising and sales pro- 
He presented six points which are 
important in modern salesmanship: 1) Don’t talk too much. 
Know when the sale is completed, don’t unsell by more talk. 
2) Ask “why.” Most prospects will admit the favorable points 
in the product. 
sure that buyer understands that you understand his objections. 
5) Stick to the issue. 


motion are an investment. 


3) Inquire first and attack afterwards. 4) Be 


6) Never assume argumentative manner. 
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Compression Molders Division Session 


George Kk. 


Scribner, president, Boonton Molding Co., Boonton, N. J. 


The previous day's meetings have indicated that the plastics 
ndustry is pointing toward a large and prosperous future which is 
going to be brought about by intensive and skillful salesmanship. 
However, members in attendance should not forget when they go 
back to their respective places of business that those having in- 
jection machines may find many of 
them not running. One very positive 
and definite statement can be made re- 
garding the future of all plastics com- 
panies. Success from now on will de- 
pend entirely upon quality production 
Those companies whose names are tied 
to gadgets, poorly designed parts and 
poorly molded products will fall by the 





wayside. Now is the time for all com- 


G. kh. Scrrpner 


panies that wish to survive to carefully 
police all applications in order that any 
products being shipped from their plants will be the best that it 


was possible to produce 


Sean RR, Charles Frantz, consultant, Detroit, 
Vich., and Ralph Janson, Defiance Machine Works, Inc., Toledo, 
Ohio 


Che advantages to the users of preforms are as follows they 
permit the use of loading devices; materially help to fill out cer- 
tain difficult cavity areas; can be made in shape to further aid 
this problem (a ring pill helping to eliminate the displacement of 
inserts or breakage of center pins); serve to control accuracy of 
weight; speed up cures to permit better material handling. 

In studies on preforming particular concern should be given the 
density of the preform, the pressure and power required, the 
spring back at various pressures, the weight lost in handling 
various density preforms. Most effort on preforming has been 
directed at the general purpose compounds. First study we made 
was on relationship between required pressure and preform den- 
sity. First using Plaskon, standard medium, granular compound 
on a reciprocating preformer running at 30 strokes per minute, a 
series of pills were made at varying densities and the pressure 
recorded at each stroke 


cated that as density increased, pressure requirements increased. 


\ curve of density vs. pressure indi- 


This curve flattened out, however, showing a density of about 
1.31 grams per cubic centimeter at a pressure of approximately 
35 tons per sq. inch. No further increase in density developed 
even though applied pressure was increased. With all con- 
ditions remaining the same a similar test run was made using a 
general purpose phenolic compound. A second curve of density 
vs. preforming pressure was plotted and indicated the same 
general results. In other words, excessive pressure used in pre- 
forming will only result in increased wear and breakdowns for 
the preforming machine 

By plotting curves of density vs. peak amperes recorded during 
these tests it.was indicated that an increase in density required 
an increase in power up to the point at which maximum density 
was attained. From this point on no increase in density could be 
obtained through an increase in power. Peak amperes were 
shown to go up sharply as a maximum density was approached 
and they continued to go up when the maximum density had been 
reached. 

The next step in the investigation was to determine some of the 
properties of the preforms which were made at various densities. 
Curves of density vs. percent weight loss in handling for both urea 
and phenolic materials were drawn. These curves indicated that 
the handling loss decreases sharply with a small amount of den- 


sity increase up to a point, but beyond that point the decrease in 
handling loss becomes small with added increase in density. The 
curves also showed a very low figure for handling loss even at a 
low density. In other words, if a medium impact material pill 
was made to stick together it would not lose corners or edges dur- 
ing handling. Plotting a combined curve showing power re- 
quired and handling loss vs. preform density illustrated that the 
additional power required at maximum density was not justified 
by the gain in lower weight loss. 

To record the pressure used in obtaining the various density 
preforms, the lower punch of the preformer was mounted on a 
special pressure pad through which the entire load of pressing 
would be transmitted to the lower ram of the machine. On each 
side of this steel pressure pad a strain gage was securely cemented. 
When pressure was applied on the pad, it was compressed or 
shortened in length. At the same time, of course, the strain gages 
were shortened an equal amount. As the strain gages were shor- 
tened their electric resistance was changed. This resistance was 
recorded on the tape of an oscillograph as a deflection of the re- 
cording pen. Each stroke of the press 
was recorded on the tape. Two more 
gates wired in the same circuit and 
stressed with a known load on a known 
cross section provided a calibration for 
the pen deflections. With the system 
in balance electrically it was only neces- 
sary to compare the magnitude of the 





pen deflections due to the calibration 
load and the pressing load. Thus by 


R. JANSON 


simple calculation it was possible to 
convert the compressing load deflec- 
tions to actual tons pressure on the lower ram of the preformer. 

Plotting a curve of elastic recovery of preformed materials in 
inches per inch across the diameter vs. density in grams per cubic 
centimeter resulted in a straight line with the higher density pills 
showing less recovery. These results have suggested a simple 
method of density control employing a caliber type gage. When 
a preform press is started up the density can be adjusted until the 
pill is of proper density for molding and thereafter control of pre- 
form diameter within limits will effectively indicate the correct 
density. It was found that elastic recovery of urea material was 
nowhere near as great as that for phenolic material and in some 
cases the phenolic recovery was so rapid that the bottom edge of 
the preform would be sheared off as it was being ejected from the 
die. This indicated that when preforming phenolic, tapered cavi- 
ties with a small radius at the top edge of the cavity, and in- 
creased densities will tend to eliminate some preforming problems. 

Tests made at varying preforming speeds indicate that the 
faster a preformer is run the greater the pressures required in 
order to obtain the same density. Another preform study has 
indicated that the screen analysis of a material directly affects 
not only the preform density but also the weight uniformity. 
These results seem to indicate that it is necessary to compensate 
for the changing screen size in order to produce uniform weight 
preforms with similar densities. Results of preform pressure vs. 
density tests of medium impact flock-filled phenolic indicate a 
maximum density of 1.24 grams per cubic centimeter at a pres- 
sure of 29 tons per sq. in. and the absence of any density increase 
at higher pressures. 

Our company has developed a semi-automatic machine pre- 
forming medium impact materials which is equipped with a shell 
type feed shoe that slides back and forth over the die cavity. In 
the back position it is directly beneath the opening of a material 
hopper. The material falls from the hopper into the feed shoe 
and is then carried over the preforming die whence it either drops 


JUNE + 1947 93 


OT Ce NO VE as a 


ye ee 


| 














into the die or is forced in by a small rotating wire brush. With 
the special feeding device the weight of the preforms is held to a 
variation of 2 percent. 

A semi-automatic preformer for preforming high impact ma- 
terial presses the material from several directions. This arrange- 
ment is designed to reduce the bulk factor to about one half, after 
which pressure is applied axially in order to complete the preform 
Though with this machine it is necessary to hand weigh and hand 
load each charge, the balance of the operations are completely 


automatic 


™ ain aire aoe a ; 7 " . eit ad 


Machine Tool Co., both in Rockford, Ill. 


The Hy-Jector machine was developed to meet a need long 
felt in the plastics industry. In appearance the press is very 
much like an injection machine, with 
the exception of the fact that a high 
frequency oscillator, a special preheat- 
ing chamber, and a preforming mecha- 
nism are included. The machine is 
completely automatic and all motions 
are hydraulically operated. Essentially 
the machine will measure a predeter- 


mined weight of thermosetting powder, 





preform the powder into a round pellet, 
preheat this pellet dielectrically and 


RK. E. Henasraum 


then force the thermosetting material 
into a closed mold. After suitable curing time, the mold opens. 
This machine has many advantages—powible production 
increase up to 400 percent, use of unskilled operators, accu- 
rate control of charge which reduces waste, requires a small floor 
space for the high production. The unit is described in full on 


pages 135-138 of the May issue of Moprern Piastics magazine 





Frank H. Car- 


anufacturers Association, Washington, 





man, 
D.C. 


Although the construction program of the material manu 
facturers is in many instances from three to six months behind, 
the supply of basic chemicals now appears to be the controlling 
factor in providing the compression molders with phenolics, urea 
and melamine in excess of present output. 

In the chemical industry there has been an extreme unbalance 
in the supply of most materials. Thermocetting plastics must 
compete for raw materials with other plastics and with other in- 
dustrial uses for basic chemicals. Suppliers in the basic chemical 
industry assure us that the maximum amounts are being made 
available for plastics production 

It is heartening to report that the recent safety shutdown of the 
coal mines will probably not materially affect the supply of coal 
tar chemicals and benzol. 
1947 production of these materials and barring unforeseen occur- 
rences, the industry can expect continued and gradual improve- 
ment in the future. 

Another basic chemical important in the manufacture of 


There are optimistic reports on the 


thermosetting materials is formaldehyde; availability of this ma- 
Additional 
quantities should be available for the industry from two producers 
during 1947, 
greater than in 1946 

The supply of other basic chemicals needed for compression 
molding materials has not materially changed since other reports 
to the industry. 

The outlook for the balance of 1947 is much more favorable 
than it has been in the recent past. There has been a change in 
consumer attitude toward the purchase of soft goods; shelves are 
being filled up with many consumer items; resistance to higher 
prices cannot help but have a stabilizing effect and tend to elimi- 
nate shortages; even hard goods are moving unusually slowly and 
inventories are now substantial. Because of this situation affect- 


terial has been limited by the supply of methanol. 


In another instance, the availability may be no 
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ing most industries, there appears to have been a drop off of 


requirements for certain items and therefore a change in industry 
requirements. 

The improved supply of thermoplastic materials is well known 
to this branch of the industry. As this situation was righting 
itself, a long inventory position for 
many units came to light. This is not 
expected to the same degree in the case 
of thermosetting molding materials, but 
with a gradual improvement it could 
happen in some segments of the com- 
pression group. 

In attempting to strike balance and 
forecast the probable future supply of 





compression materials and after weigh- 


F. H. CanmMan 


ing the effects of these various control- 
ling factors, I personally have con- 
cluded that a gradual improvement in supply can be expected 
during the third quarter. 

The material producers believe a high level.of production of 
thermosetting materials can be continued. The compression 
molder, the fabricator using plastic components, the designer of 
all types of equipment and the engineers can rely on these ma- 
terials being available. It is important that those specifying the 
use of engineering materials and parts keep this in mind in making 
their plans for the future. 

Molders should aggressively promote tooling for new parts and 
new uses based on these materials to insure a high volume of busi- 
ness in 1947 and 1948 

Hans Wanders, Northern 
Industrial Chemical Co., Boston, Mass 


Several methods have been employed on mold changes and re 
pair jobs up to the present time. Briefly, they are outlined as 
follows: 1) by annealing the mold, after which the mold is re- 
worked to conform to the changes, rehardened, polished and re 
chrome plated; 2) by welding——torch method, electric welding 
and atomic welding: 3) by annealing the mold part and drilling 
in from the back within a short distance of the surface and then 
driving up the metal. Here also stripping of chrome, annealing, 
rehardening, polishing and plating operations are performed. 

The company with which I am associated has been using 
a different process with quite some success. The apparatus is 
known as the Thomas Metalmaster, an electric metal disintegrat 
ing machine. The electrical units are built into a cabinet which 
varies in size with the capacity of the machine. The machin 
operates on 110 volts AC. All units are readily movable. The 
top of the cabinet is used as a working table on which a vise is 
placed. The electrode which is fixed in the nose of the extractor 
head, which is held in a spindle, is placed over the location which 
has to be burned or di:integrated. When the current is turned 
on, the special liquid used in the disintegrating operation auto- 
matically starts pump feeding through the hollow electrode 
The electrode is held against the work under very light spring 
pressure and after the electrode is placed in proper position, the 
extractor head must be lowered at intervals to compensate for the 
amount of material burned away. The machine has various 
stages of current intensity to accommodate either small or large 
electrodes. 

The machine was uved successfully to burn holes into a har 
dened steel mold, change the markings on the back of a clock case 
and to repair a clock case which had ejector pins pulling out of the 
ejector plate 

Changes which can be made with this machine are only limited 
to one’s imagination as electrodes can be made into most any 


shape that is desired 


John Bachner, Chicago Molded Products Corp., was elected the 
national chairman of the compression molders division 
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Fabricating Division Session 


Wallace W. Farr and 
Dr. O. L. Pierson of Rohm & Haas Co., Philadelphia, Pa. 


Where compound forming of acrylic sheets can be used, it offers 
several advantages over fabricating. By making effective use of 
acrylic sheet’s rubber-like nature when heated, it is possible to 
produce shapes which cannot be produced by the cut and cement 
Chen, too, less highly skilled labor is needed and man 


proc PSSCS 


hours per part are lower. Thicker acrylic sheets of small area 
may be used to take advantage of the reduction in cost per Ib. as 
the sheet thickness increases. Acrylic parts may be formed with 
rounded, easily cleaned corners. Finally, it is usually practical to 
maintain the optical properties when compound forming the 
sheets if the proper forming techniques are selected. 

Among techniques are the following: 

Blowing of bubbles—Here the hot 
rubber acrylic blank is clamped 
around the edge by a suitably shaped 
ring and a differential pressure applied 
across the plastic sheet. Vacuum is 
preferred to pressure. 

Free blown—No form is used when a 
part is free blown. Only air is in con- 


tact with the softened surfaces and the 





acrylic accordingly retains excellent 


W. W. Farr 


optical properties, provided it is not 

distorted by allowing cold air to strike the plastic material. 
Centrifugal force—A related technique is that in which the 
icrylic sheet is formed by centrifugal force rather than air pres- 
sure. Developed by Goodyear Aircraft Co., this technique calls 
for varying the position of the part in respect to axis of rotation. 
Snapba k 


cal properties where the shape does not permit free blowing. A 


This method is used to obtain parts with good opti- 


bubble is drawn beyond the contour of the part and a male form 
lowered into this bubble. Atmospheric air pressure is then al- 
lowed to enter the pot to reduce the pressure differential. As 
pressure decreases, the elastic memory of the sheet causes it to 
shrink back around the form. 

General method—It is sometimes desirable to construct a form 
to the outside contour of the desired part and form the heated 
1crylic sheet by forcing it into the cavity of the mold by differen- 
tial air press. Forming parts by this method causes some mark- 
off on the outside of the part where it 
can be easily removed by polishing. By 
applying a suitable texture to the sur- 
face of the mold, decorative effects can 
be secured when desired. 

Another 


method of compound forming is to use 


Male form as_ support 


a male form or plug with a simple 
clamping ring to support the heated 





sheet. Sufficient pressure is required to 
force the plug into and draw the hot 
sheet to the required depth. If all 


0. L. Prerson 


the force required to draw the sheet is applied directly to the 
surface of the sheet by the mold, mark-off is relatively great 
Ridge forming—This is a combination forming technique 
vorked out in our fabricating laboratory where most of the force 
used to draw the sheet is supplied by vacuum, the heated sheet 
A skeleton 


mold is constructed such that only certain areas of the mold 


being clamped and drawn into a bubble with vacuum. 
will contact the sheet. These ridges, then, add a mechanical 
means of stretching certain areas of the part. 

When it is necessary to draw a part rather deeply, thinning out 
nay become a serious factor. Use of thicker blanks is not a com- 
ilete solution since it is impractical to use blanks over */» in. 








thick on forming articles of the average size. One way around 
this difficulty has been to form crowns into the sections that may 
be most seriously thinned out. A second solution to thinning out 
is that of fabricating blanks before the final forming operation. 

However, this thinning out is not entirely a debit for it permits 
the use of thicker acrylic sheets and the successful fabrication of 
parts below minimum wall thickness of 0.060 inch. 


R. G. O' Kane, “lonsanto 


Chemical Co., Springfield, Mass. 


The introduction of rigid transparent acetate material for 
packaging purposes led to many changes in the fabricating field, 
notably the trend toward more fully automatic equipment. 

We have all been well aware of the need for translucent and 
opaque colors in the same continuous cellulose acetate films but 
it has only been within the last six months that my company has 
been able to provide a small amount of colored continuous film. 

Heretofore, colored sheet material has been made by the 
sheeter method. For many operations, 
it has often been necessary to cut the 
standard 20 by 50 in. sheets into narrow 
50 in. long strips and then to cement 
these strips togethe: to make a continu- 
ous roll which was fed into the auto- 
matic equipment. Naturally these 
operations were costly. They also 
produced an inferior product because of 
the cemented seams. Then too, there 





R. G. O'Kane 


was considerable loss to the fabricator 
because of overlap at seams and rejects. 

To our knowledge, Vuepak is the first film available with color 
incorporated in the material in continuous lengths, in widths up 
to 54 in. and in thicknesses from 0.005 to 0.040 inch. The finish 
will be HH—polished on both sides, or H M—polished on one side. 

Cementing and deep drawing may be performed better with 
solid color material than with tinted or stain finish. 


F.C. Dulmage, Plastics 
Technical Div., Dow Chemical Co., Midland, Mich. 


Ethyl! cellulose can be made by scarfing, extrusion and solvent 
casting, though casting is the customary method. 

Searfing, probably the oldest method, consists of mechanically 
planing slices off a preformed block of the plastic. After sheets 
are cured by hanging, they can be press 
polished er left rough. 

Extruded sheet can be made by extiud- 
ing a heat softened mass of this plastic 
through a suitable die and then han- 
dling it as a continuous sheet. 

Solvent cast sheeting is usually made 
by depositing a lacquer on a polished 
metal drum or belt and, in some in- 
stances, on a paper belt previously 
coated with a suitable surfacing ma- 
terial. This cast film is then dried, 
stiipped and handled as a continuous web. 

There are four types of Ethocel sheeting which are manufac- 
tured in thicknesses of 1 to 60 mils in clear transparent, translu- 
cent, opaque and transparent colors. Three types are commer- 
cially available and one, Q-270.4, is in the development stage. 
Type 610 is recommended for general fabrication work. Type 
610D is a special heat drawing grade and T ype 614 is a special low 
ultra-violet light transmission formulation. 

Considerable stretch exhibited by unmodified ethyl cellulose 
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indicates that it should be a natural for the drawn fabricating field 
The very low water vapor permeability shown by the formulation 
()-270.4 (still in the development stage) suggests the possibility of 
it becoming popular for packaging candies, et: 

As for fabricating, Ethocel readily lends itself to scoring 
preferably hot scoring since the set is not as good when the sheet 
ing is scored with cold blade. Various means of fastenings used 
include adhesives, stapling, riveting, sewing and crimping to 
metal. Either a solvent-type adhesive, a gum-type adhesive or an 
emulsion-type adhesive may be employed 

If decorated sheet is required, ethyl! cellulose sheeting can be 


readily printed by most of the common printing techniques 


Once sheeted and, if desired, printed, this plastic sheeting can 
be drawn into a variety of shapes by the thermo-drawing process. 
The sheeting may also be fabricated by the forming and blowing 
It is also possible to fabricate parts from spiral tubing. 
Dow Chemical Co. has recently derived a formula for deter- 


process, 


mining blank sizes for round boxes before the job is started: 
A — 
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A. De Angelis of Croasdale & De Angelis, Inc., was elected 


national chairman of this division. 


Extrusders Division Session 
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Commercial extrusion of polyethylene resins began in this 
country in 1943. This plastic may be extruded readily by con 
ventional thermoplastic extrusion machines single thread screws 
of decreasing pitch from feed end to exit end being preferred 
Because of the fluidity of polyethylene at extrusion temperatures 
clearance between the screw and cylinder wall has an important 
effect on extrusion pressure. A 0.005 in. radial clearance is pre 
ferred and clearance should never exceed 0.015 inch 
an Because of the excellent chemical stability of the material, spe 
cial corrosion resistant alloys are not required. However, for 
long life, cylinders should be fabricated from alloys having ahout 
a 70 Rockwell C hardness. Stainless steel may be used for the 
screw but it is desirable to hard face the screw lands with a ma 
terial such as Haynes Stellite 

Breaker plate and screens are required in order to plasticate the 
resin uniformly. The finer mesh screens are preferred 

Polyethylene is fed to the extruder in the granular form sup 
plied, without prior heating or drying. Since the material softens 
sharply in the temperature range of 227 
to 234° F., the feed chamber should be 
kept below 176° F. Best results are 
obtained when the compounding exud- 
ing from the die is 320 + 10° F. Tem- 
peratures at which the various sections 
of the extruder should be maintained 
vary with the type, size and speed ol 


operation of the machine used. The 





following set of temperatures may be 
used as a guide: back cylinder, 230 
F.; front cylinder, 311° F.; head, 
317° F. and die temperature, 338° F 


Speed of operation of the screw is dependent largely on the 


G. G. Hiowaiiern 


mechanical limitations of the machine; screw speeds of 10 to 70 
r.p.m. have been used. 

Application of polyethylene to wire is done with standard plastic 
wire coating extrusion equipment, speed of the wire being so regu- 
lated that the diameter of the hot poiyethylene coating is approxi- 
mately die size. To prevent formation of voids between the 
wire and the coating and within the coating, wires having a 
coated diameter of */\« in. or over must be cooled rather slowly 

Tubing with wall thicknesses up to 0.100 in. can be made by 
horizontal extrusion into 95 to 122° F. cooling water. It is neces- 
sary to apply air pressure to the inside of the tubing for support. 
Polyethylene tubing or pipe with a wall thickness over 0.100 in. 
and requiring close tolerances is best prepared by extrusion over 
pipe mandrel with wire coating crosshead. Tubing with wall 
thickness of as low as 2 mils may be extruded vertically into cold 
water or air. 

A continuous extruding and orienting operation is used to pro- 
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duce monofilaments from polyethylene. The monofilaments are 
extruded vertically into water of room temperature from a mul- 
tiple orifice die, after which the cooled filaments may be oriented 


continuously by a stretching and annealing process 


Paul Voeller and 
ew York City. 





R. Phillips, Celanese Corporation of America, 


A survey of literature indicates a dearth of specific information 
about the effects of the various factors in the design of a screw for 
use in extrusion. It was felt some investigation should be made. 

Our work was carried out on a small laboratory machine with 
a cylinder diameter of | in. and screw speeds from 20 to 60 r.p.m 
Dies used in the series of experiments varied from a filament die 
having a diameter of 0.060 to a strip die 
measuring 0.010 by 0.50 in. and a nat 
row sheet die of 0.030 by 1.0 inch. Two 
larger dies were used—a rod die of 
0.250 in. diamete: and a bar die 0.125 


by 0.50 inch. These were built with 





the proper streamlining and the neces- 
sary exaggeration of dimensions at the 
corners to obtain satisfactory dimen- 


i. 


P. MoeLier 





sions Die temperatures, when no 
separate heater was used, were uni- 
formly 2 to 3° F. above that at front 
end of cylinder. Material temperature was 7 to 8° F. above this. 
Four screws of different designs were used in this work. Length 
was limited by the size of the extrusion machine to 107/sin.; the 
outside diameter to 0.995 inch. The first screw had a constant 
pitch of 1 in. and a constant depth of '/, inch, The second had a 
constant pitch of | in. and a variable depth starting with '/, in 
at the hopper and decreasing to '/\, in. at the front, producing a 
compression ratio of about 3:1. The third screw had a 1 in 
pitch, a variable depth starting at , in. at the hopper and de- 
creasing to '/\, in. at 3 in. from the front. From this point to the 
tip was a muller with a diameter of 0.950 inch. The fourth screw 
had a constant pitch of 1 in., a constant depth of '/s in., and a 
second thread inserted at the front 3 inches. 

Particle size was kept constant and in all tests the standard 

«-in. pellets generally used in the industry were utilized. Tem- 
perature at the hopper section of the machine was found to have 
an absolute rather than a proportional effect on the operation 

Summary—No final optimum design can be formulated until 
such factors as angle of pitch, length of screw, effect of cooling 


the screw and cylinder clearance have been evaluated 


George Gress, Lyon Inc. was elected national chairman of the 
extruders division. 


ony 


oe te oo 


cee » sell. 





sf 


Gy 


Gl 
Be 


Gl 
Pl 


i ee 


th nn seta tt 





‘ran sroten, fF trestone 





The Society of the Plastics Industry, at its spring conference 
one year ago in New York City, announced the formation of this 
division to foster the development of standard test methods for 
evaluating cast and calendered film, supported and unsupported 
sheetings and coated fabrics. The Steering Committee acting in 
an advisory capacity to Technical Committee includes: 

Dr. Gordon M. Kline, National Bureau of Standards 
senting National Bureau of Standards 

Dr. Robert Burns, Bell Telephone Laboratories 


Repre- 


Representing 
American Society for Testing Materials 


Mr. Charles Dorn, J. C Representing American 


Penney Co. 
Association of Textile Chemists and 
Colorists 


Mr. DeForest 
Representing 


Lott, Textileather 


Corp. Pyroxylin & 
Resin Coaters Institute 


Mr. Joseph L. Haas, Hodgman Rub- 


ber Co.—-Representing Rubber Manu- 
facturers Association 
Mr. R. T. Bingham, Technical As- 





sociation of Pulp & Paper Industry 
Representing Technical Association of 
the Pulp & Paper Industry 


A list was then compiled of all the properties for which test 


(JROTEN 


methods were to be developed. Related tests were grouped and 


1 chairman appointed for each group. The chairmen in turn 
picked their committees which included members of the various 
technical societies participating. These personnel constituted 
our Technical Committee. Chairmen of 10 groups are 

Properties 


GROUP 1, J. W. Shackleton 

FE. I. du Pont de Nemours d 
Co., Ine. 

GROUP 2, David S. Plumb 

Vonsanto Chemical Co 


Pliability 

Fatigue 

Crease resistance 

Abrasion resistance 

Tear resistance 

Tensile strength 

Hardness 

Burst 

Accelerated aging 

Light fastness 

Resistance weathering 

Plasticizer migration, volatiliza- 
tion, extraction 

Color transfer (crocking, bleed- 
ing, color migration 

Cleaning methods (wet washing 
dry cleaning 

Stain resistance foodstuffs, 
drugs and cosmetics 

Resistance to mildew 

Resistance to insects 

Toxicity 

Odor 

Resistance to perspiration 

Blocking (new & aged: normal 
& elevated temperature 

Adhesion (delamination 

Surface slip 

Adhesion of printing inks 

Heat sealing (bar sealing, elec- 
tronic sealing) 

Flammability, ignition 

Water-vapor, gas transmission 

Resistance 

Dimensional stability 


GRO P3,G W Ferner 


(,oodvear Tire d Rubber (0 


GRO! P 1. H.G Robertson 


Bakelite ¢ orp 


GROUP 5, F. C. Dulmage, Ji 
The Dow Chemical Co 


Lancaster 


GROUP 6, T. A 
Plastic Film ( orp 


GROUP 7, J. R. Blegen 
Firestone Tire d Rubber Co 


GROUP 8, William Aiken 
Goodyear Tire ¢ Rubber Co. 
GROUP 9, M. Scott Moulton 
B. F. Goodrich Chemical Co. 
GROUP 10, L. J. Patterson 
1/las Powder Co. 


Electrical properties 


Nomenclature 


ucal Products Div. of the Goodyear lire & Rubber Co., Inc., 


{kron. Ohio. 


In recent years numerous items have appeared on the market 
as plastic foil, film, sheet and sheeting. While there are various 
definitions of films, for this discussion products of all ranges of 
thickness and flexibility will be referred to as film. 

Cellulose nitrate was first used for open car curtains and then 
for interlayer for safety glass. Because of its poor aging charac- 
teristics, it is no longer used for these purposes. Its high flam- 
mability has prevented its widespread use. However it is used 
in large quantities for commercial movie film. 

Cellulose acetate is the most widely used of thin films. This 
film is characterized by good transparency, dimensional stability, 
grease- and waterproofness, moderate resistance to aging. It is 
used extensively for packaging and in recent years has found in- 
creasing use as a laminate for aluminum foil. The development 
of a mat finish applied gn continuous rolls of cellulose acetate 
film has improved its handling properties and increased its use as 
an electrical insulation material. 

Ethyl cellulose film is characterized by resistance to alkali, 
dilute acids, discoloration by sunlight, good flexibility and tough- 
ness at low temperatures. It is used in films of thick sections. 

Pliofilm is used in fabrication applications requiring light weight 
It has high resistance to oxygen transmission 
It offers water 


and low cost film. 
but low resistance to passage of carbon dioxide. 
vapor resistance, transparency, dimension stability, toughness 
and heat sealability. The film is used widely for packaging frozen 
foods, to prevent products from drying out and from picking up 
moisture. 

Vylon film has not been produced extensively in this country. 
At high relative humidities the film is tough but its toughness de- 
creases at low relative humidities. It has excellent resistance to 
solvents and chemicals. 

Polyvinyl alcohol film is exceptionally clear but its strength 
properties depend upon humidity. Because of excellent resistance 
to chemicals it is used industrially for gloves, aprons, etc. 

Polyvinylidene chloride (Saran) film gives great resistance to the 
passage of water vapor and has excel- 
lent chemical and solvent 1esistant 
properties. The film is nonflammable. 
Since Saran film is highly oriented it 
tends to shrink when heat is applied. 

Polyethylene gives a cloudy film that 
is tough and flexible in thin sections 
but rigid at greater thicknesses. It has 
extreme toughness at low temperatures. 
Though it stiffens at lower tempera- 
it only becomes brittle at tem- 
peratures below —50° F. 

Polyethylene should find wide application in frozen food pack- 
It has not been used here to date because of lack of uni- 





W.H. Arken 


tures, 


aging. 
formity in thickness, static accumulation, shrinkage on heating. 

Polystyrene gives a brittle, rattly film but its water absorption 
is low and electrical properties are excellent. Polystyrene has 
been used extensively in electrical condensers and as an electrical 
cable wrapping material. 

Polyvinyl butyral film is used extensively as the tough inter- 
layer in safety glass because of its clarity, excellent adhesion to 
glass and toughness over a wide range of temperatures. Heavy 
gage pigmented films of excellent abrasion resistance have been 
used as a leather substitute. 

Polyvinyl carbazole has been manufactured in this country only 
recently. Its chief interest is its outstanding electrical properties. 

Polytetrafluoroethylene is exceedingly resistant to a wide variety 
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As a film 
it has found use as a covering for heat sealing irons to prevent 


of chr mical agents and to extremes of heat and cold 


their sticking to films, coated paper and cellophane 

Polyvinyl chloride and vinyl chloride copolymers Fi Oi produc tion 
of best quality film, resins with high vinyl chloride content and 
high molecular weight are desired. Both calendered and cast 
film give about the same tensile strength and elongation, but cast 
films offer higher tearing strength and can be prepared thinner 

The composition of vinyl chloride type film can be varied de 
For flexible film 20 to 35 


The most desirable film 


pending upon the properties desired 
percent plasticizer is generally used 
from the standpoint of flexibility, “hand” and “drape” and free 
dom from blocking and tackiness characteristics is one prepared 
with a rough surface finish 

By the use of suitable plasticizer and stabilizer, vinyl! films can 
be produced which retain their properties at subzero temperatures 


and after several months outdoor exposure. 


- . —a consullanl, Newton, Mass. 


There ate two rather distinct types of seals that can be obtained 
electronically with thin gage materials. 

The first: type seal is commonly made with the electrodes in 
bare contact with the material to be sealed. If any buffer is to 
be used with it, it is generally only a few thousandths of an inch 
thick. Physically this type of seal is characterized by a fine bead 
and enjoys high strength, partly because the seal section is not 
appreciably thinned 

In making seals of this type, very high rates of power input are 
required. In some cases power density of approximately 1 kw 
per sq. in. is indicated for an unusually good seal with two sheets 
of 0.004 in. thick vinyl material 

The second seal type is one that is generally obtained with thin 
films and buffers. It may be excellent in appearance but gen- 
erally makes a weaker and poorer joint. The two films seem to be 
more adhered together than actually fused into a single sheet 
And where the temperature has been raised to the proper fusion 
point, the seal section extrudes badly and is left quite thin at the 
edges. No bead appears on this type 
of seal and the material thins out at the 


sealing joint. To make a good fused 


7 ad 


seal without excessive thinning of the 


joint section and edges such variables 
as buffer thickness, power input, time, 
pressure, press movement limits, and 
temperature of electrodes must be 
critically adjusted. Due to the fact 





that a seal of this type may be made 


P. D. Zorrt 


with about one fifth the power required 
by the first type of seal, we find it used 
in the majority of electronic sealing operations 

Little of the high frequency equipment offered the plastics in 
dustry is specifically designed either mechanically or electronically 
for the job at hand. The majority of the machines are slightly 
modified versions of preheater models used for molding operations 

In cooperation with the engineering staff of Electronic Heating 
Association of Newton, Mass., my firm set about designing and 
constructing electronic heat-sealing equipment that: 1) is con- 
venient to use and fits with the textile and transparent containet 
fabricators’ methods of operation; 2) is simple to set up for dif 
ferent operations; 3) is versatile in operations; 4) is adjusted by 
a minimum of controls; 5) operates at sufficiently high frequency 
so that the prebability of flash-arcs is greatly reduced; 6) keeps 
thermally and electrically, all components contacted by operators, 
cold; 7) seals all commercial grades of plastic sheeting and films; 
8) is economical in upkeep and initial investment; 9) has adjust- 
able time cycles from a small fraction of a second to at least fifteen 
seconds; 10) conforms with contemplated FCC requirements on 
radiation. 

The machine growing out of this cooperation is available in 
commercial size of '/,, '/;, 1 and 2'/, kilowatts output 
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W. F. Chandler, product manager, National Carbon Co., Inc., 
Vew York City 


The principal plastic products affected by such flammability 
legislation covering wearing apparel and wearing apparel mate 
With re 


spect to plastic films, we have not found one single authenticated 


rials, are unsupported film and plastic coated fabrics. 


case of injury caused by the burning of wearing apparel made 
from unsupported plastic film 

Early in 1945 a new textile fabric appeared which consisted of 
a cotton backing bearing a shaggy rayon nap which was an inch 
and a half long. It was made up into cowboy suits for children 
Numerous incidents were reported in which children wearing 
those suits were fatally or severely burned. The publicity which 
followed those and other accidents caused the California Legisla 
ture to enact a statute which prohibited manufacture or sale of 
apparel made from materials more flammable than cotton 

In June 1945 the California Legislature repealed that statut 
and enacted a new statute which committed to the State Fire 
Marshal the responsibility of preventing the use of dangerously 


flammable materials in wearing apparel. After eighteen months 
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W. F. CHanp.er 


of research, the California State Fire 






Marshal issued his regulation which 
after further amendment, now covers 
three kinds of materials; those having 
a brushed nap or piled surface, coated 


fabrics and plastic films. This regula- 





tion prescribes two tests; one is a 
burning rate test and the other is an 


ignition test. Materials which burn 





at a rate faster than 5 in. in 6 sec. on 
the burning rate test, or which ignite in 
less than 5 sec. on the ignition test are 
considered to be dangerously flammable. 

In January 1947, three bills designed to prohibit the move 
ment in interstate commerce of dangerously flammable materials 
which might be used for wearing apparel, were introduced in the 
United States House of Representatives These bills are H.R 
505, H.R. 601 and H.R. 1111. The House Interstate Commercs 
Committee held hearings on the three bills before it on March 4 
and 5, 1947 


that no action would be taken by the Committee pending accep 


On March 31, Representative Henshaw announced 


tance by industry of a proposed Commercial Standard for Flam 
mability of Textiles his standard was circulated by the Na 
tional Bureau of Standards on March 12, 1947, and bore the No 
rS-4350. The Senate Committee has not yet held its hearing 
Che effectiveness of all legislation directed toward preventing 
the use of dangerously flammable materials in wearing appare! 
Broadly speak 


The type and siz 


hangs upon definition of the word “‘dangerous.”’ 
ing, all materials which burn are dangerous 
of the garment, the age and sex of the user and the conditions of 
use contribute to the danger in varying proportions 

Inherent properties of materials which contribute to hazard 
are: ease of ignition, absence of warning smoke, rate of burni 
intensity of burning, duration of burning, size of flame, tempera 
ture of flame, resistance to extinguishment and afterglow. Son. 
materials are deficient in one respect and superior in another 
All tests so far devised are designed to measure only two of t 
properties contributing to hazard, ease of ignition and rate of 
burning And not even these tests are consistently accurate and 
reliable for many materials. Unless better testing methods ar 


devised, great confusion will ensue. A manufacturer’s produ 
may pass the tests one day and fail the next day 

Che S.P.1. Committee on Flammability which was formed Fel 
ruary 12, 1947, is working on the development of a suitable testing 


method for plastic films and coated fabrics 


Frank Groten of Firestone Tire & Rubber Co., continues as 
national chairman of this division. 
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N. J. Rakas, Fisher 
Plastics Corp., Newton, Mass. 


Mr. Rakas reviewed the progress made with the preparation of 
the S.P.1. handbook, pointing out that six chapters of the book 
have been received during the past year and a half. The classi- 
fication committee has also been asked to work up a classification 
on flexible materials. The second chap- 
ter of the projected handbook is on 
design standards for inserts and the 
third is on tolerances for molded parts. 
The fourth and fifth chapters concern 
performance testing and the cementing 
and assembly of individual plastic 
parts. Chapter six deals with the de- 
sign of molded articles. The complete 
handbook, probably out this fall, will 





N. J. RaKas 


contain 10 chapters, including one re- 
quested by N.E.M.A. on the machining 
of laminates. I[t will contain about 200 drawings and 40 tables. 

Mr. Rakas estimated that the final cost of the handbook will 
be about $225,000, but it is believed that the information con- 
tained in the volume will save much more than that for member 
companies 


John Sasso, Business Week, New 
York City, chairman of committee. 


The public relations committee has been attempting to do a 
Activities of the 
public relations program of S.P.I. resulted last year in the publi- 


major league job with minor league financing. 


cation of some 5000 column inches of publicity about plastics. 
A number of consumer magazines, in- 
cluding Fortune, Life, House Beautiful 
and Household, have been carrying or 
will carry a large volume of information 
on the use of plastics in the home. 
Household is preparing an entire issue 
on this subject l'rends reports issued 
by S.P.1. show a gradual recent im- 
provement in the press reception of 


plastics. The public relations job con- 





stitutes a difficult subject, but greatly 


intensified activity is being planned J. Sasso 






Wm. T. Cruse, Society of 


ndustry, executive vice-president. 


S.P.1. has expanded greatly since 
the war and since the last exposition, 
and the society has been most active 
in connection with the California legis- 
lative program on flammability stan- 
dards as typical work designed to pro- 
tect interests of the plastics industry. 

As for the finances of the S.P.L., 
Mr. Cruse stated that a formal state- 





ment will be forthcoming on these in 


W. T. Crust 


the very near future. 






W. C. Davis, 
British Industrial Plastics, Ltd., London, England. 


The British plastics industry at present finds itself in a situa- 
tion somewhat parallel to that prevailing in America, with a huge 
product potential counterbalanced by a scarcity of raw materials. 


Indications point to the development of greater discrimination on 


Luncheon Business Session 









the part of the purchasing public, em- 
phasizing the necessity of more careful 
product development to insure sound 
applications. 

One step taken in England to pro- 
mote improved standards was evi- 
denced by the recent “Britain Can 
Make It’’ exposition, for which ove 





15,000 items (plastic and other mate- 
rials) were submitted, and only some gee 
5000 finally exhibited. Another Eng- W. C. Davis 
lish move toward improved quality for 
plastics products is the development of specifications which will 
cover raw materials as well as finished products. Items meeting 
these standards will be identified by a “Hallmark” which will 


insure the incorporation of proper material and sound design. 





C. C. Coneannon, Chief, Chemicals, Drugs & Pharmaceutical Unit, 
U.S. Department of Commerce, Washington, D. C. 


American producers of plastics should 
take immediate advantage of foreign 
markets to establish themselves as 
the world’s leading exporters in their 
line before competition begins. The 
characteristic British cultivation of 
foreign sales is not to be discounted 
At present, rivalry is not great between 
these two leading plastic producing 





countries, but such conditions can ae ga 5. 

; ‘ s C. C. CONCANNON 

not continue indefinitely. 
Although plastics exports from the U. S. have been small in 

comparison with domestic output, total shipments of synthetic 

gums and resins and cellulose materials to foreign markets totaled 


31.1 million lb. in 1946, against 5.3 million Ib. in 1938. 


Albert E. Johnson, National 
Institute of Cleaning and Dyeing, Silver Spring, Md. 


In 1927, the 20-year-old National Association of Dyers and 
Cleaners, as our association was then called, realized that orga- 
nized research and study of cleaning 
problems were needed if it was to keep 
pace with the discoveries and develop- 
ments in new fibers and textile finishes. 
Accordingly, the association estab- 
lished a vocational training school, a re- 
search laboratory, a model dry clean- 
ing plant and headquarters in Silver 
Spring, Md. 

The National Institute regularly 





works with a number of companies for A. E. Jounson 
the purpose of testing samples of their 
products in cleaning under practical plant conditions. When the 
product is marketed, the information is incorporated in a bulletin. 
Your association sent this year to the Institute’s laboratory a 
number of plastics compounds commonly used in buttons, zippers, 
sequins and other costume effects to determine their serviceability 
in cleaning. We welcome this type of cooperation and we hope 
plastics for use in apparel will be submitted for check testing. 





Frank Stutz, Better Fabrics Testing Bureau, New York City. 


The label as a source of buying information is not only the 
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most widely used reference in our daily lives, but it establishes a 
basi« for the meeting of minds between seller and buyer of the 
things that compose our order of living 

An example of the relatively new demand on the label to pro- 
vide more information came from the government some years ago 
when merchants selling through catalogs were required to identify 
the fiber composition of textiles. The rule spread in the textile 
industry and in recent years a number of trade practice rules 
covering the identification of fibers were accepted by business 
Any danger in the plan of specific information on labels for the 
ultimate consumer lies not in the amount, but in the tendency to 
give “legalized” facts that serve to misinform as well as inform 
Misinformation on a label, as | mean it, is not necessarily a mis 
statement of technical truth. It may be legally true and yet have 
the effect of misinforming the ultimate consumer 

I think you will make a mistake in your society if you continue 
to educate members in the use of the statement, “This is a 


plastic,”” on every label. The word plastic should be used only 


to identify your industry and generally describe your line of busi 


Injection Molders 


ner, Jr., Chicago Molded Products Corp., Chicago, Ill., and Cael 


0. Massopust, General American Transportation Corp., Chicago, Ill 


Mr. Bachner: 


increased considerably during the past year 


Phe demand for large injection molded parts has 
High speed produc 
tion methods have extended the usefulness of molded plastics 
into many new product applications. Manufacturers have be- 
come acquainted with the vast possibilities of thermoplastic ma 
terials and wish to take advantage of their inherent physical 
properties 

Large thermoplastic parts usually are appreciably lighter than 
similar parts in other materials. In general, they are lower in 
specific gravity and because of their tougher nature can be 
molded in much thinner sections. Large injection molded parts 
should be designed to facilitate flow of material and allow the 
mold to fillevenly. Flow of material should not be separated or 
broken up as this might cause weld lines or trapped air in the part 
Heavy sections should be avoided as they tend to cause sink 
marks and slow up the molding cycle 

Since large molded parts usually show flow marks or blemishes 
of some type, they should be designed so that all flat surfaces are 
slightly convex or decorated to improve appearance 

In order to mold large parts economically, the material must be 
heated to as high a degree as possible in the cylinder and then 
injected into the mold at the proper speed Test runs will de 
termine maximum cylinder temperature. The usual method is 
to run the material until it starts to burn or discolor slightly and 
then back off the temperature about 10° F 


tance the material must flow, a warm mold 


Because of the dis- 

95 to 180° F.) is 
necessary. Some type of circulating system is required to hold 
uniform mold temperature. After determination of ultimate 
mold temperature, the part can be removed from the die as soon 
as it is possible to do so without distortion. Since the part will 
still be semi-rigid, cooling fixtures or jigs may be required. 

One might believe that the limiting factor in the molding cycle 
would be determined largely by the rate at which the part could 
be molded and cooled. Such is not the case. We have found 
that the present machines available cannot heat up the material 
fast enough. 
thermal conductivity less than half that of cellulose acetate. 
Many molders are engineering new cylinders of greater capacity. 

Production can also be speeded up by preheating material in 
an electric oven or by using infrared bulbs before placing in hopper. 


This is especially true of polystyrene, which has a 
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ness. The products you make and sell to the consuming public 
should be descvibed on the basis of their scientific properties and 
identified by a name based on their 
technical classification ot coined name. 

I propose that we write standardized 
“‘lines’’ to describe the practices of use 
and care of plastic products and other 
If all labels spoke 


the same words to describe specific 


merchandise lines. 


recommendations for the use and care 
of a thing, it would be unnecessary for 





a person to keep a label or instructions 
stated facetiously on “‘how to roll in a F 


. STUTZ 


towel” or “dry in the shade.”’ 

An informative label should set forth the points of specifi 
quality the consumer seeks or should consider in buying a thing, 
and thus enable the purchaser to get exactly what she requires, 
both in warranty of “‘fit for use’ and in conformity with custom 


or her means of care of the article 


Division Session 


There has recently been much interest in thermoplastic radio 
cabinets, brought on largely by the shortage of thermosetting 
materials. Other applications are in the electric refrigeration 
field, where freezer chest doors, drawer pulls and breaker strips 
have been molded 

The cost of thermoplastic materials is somewhat higher; how 
ever, a greater number of parts are produced from each cavity on 
an injection mold than from a similar compression mold. This 
and wide range colors, makes large thermoplastic parts compet) 


tive and desirable 


Mr Massopust 


with large injection molded pieces has to do with the location of 


One of the principal problems in connection 


On a radio cabinet, for example, one solution is to 
Weld lines on 


the side of a radio cabinet can be effectively concealed through 


weld lines 
get the weld line at the bottom or on the sides 


careful design 

Large capacity injection machines need a far greater plasticiz 
ing capacity as an element of future design. More careful study 
of the heat requirements of large-size moldings would also be 
desirable. The heating of the material should be carried back to 
the point where it is placed in the tunnel. Built-in provision for 
die temperature control would be a great advantage in future 
presses. For parts of horseshoe shape, such as a thermoplastic 
toilet seat, improved flow with less likelihood of troublesome weld 
lines can be obtained by tangential gating 

The handling and storage of finished goods is another problem 
For every cubic foot of material storage space, about 4 cu. ft 
must be allowed for handling, packaging and shipping finished 


parts A discussion period followed 


Industrial 


H. A 
Vanufacturing Corp., Indianapolis, Ind. 


\ leyrick 


Mold temperature control means controlling the temperature 
of the surface of the core and cavity at the point that will permit 
greatest production per hour with highest quality. 

Permissible variation in mold temperature is equal to or less 
than the allowable variation of the most sensitive or critical 
mold. These limits could be expressed in +5° F. since this figure 
is somewhere near closest limit experienced. 

The best way to determine the presence or absence of mold 


temperature control is to measure the surface temperatures of 


men. > 


e 
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the cavity and core with a surface pyrometer. Any variation in 
temperature over entire cavity area indicates lack of control. 

Since it is frequently advantageous to obtain a temperature 
differential as high as 10° or more on jobs such as those having 
deep lettering, the equipment must be capable of controlling the 
temperature of each half of the mold independently. It may be 
necessary for the equipment to add heat to the water circulated 
through one half of the mold, and remove heat from the water 
circulated through the other half. 

The equipment must be capable of controlling the temperature 
of the water at whatever temperatures will permit the maximum 
production at the highest quality level. These temperatures will 
vary with mold and material. 


ee 
Viachine Co., Milwaukee. Wis. 


To produce good molding, four variable factors must be con- 
trolled—temperature of the heating cylinder, die temperature, 
duration of the cycle and temperature of the material. With re- 
lation to the latter, it is now possible to control material tempera- 
ture to within 5° practical temperature. 

Preheating affects both production and quality driving off 
volatile matter such as excess plasticizer, and, in the case of 
polystyrene, residual monomer, as well as moisture in very mi- 
nute quantities. From our experience this moisture, either free 
or contained, has been overly stressed. Good and bad molding 
characteristics of a material are determined by relative humidity, 
which is more concerned with the temperature of the specimen 
than the amount of moisture in it. 


Water is hard to drive off in any other way but by steam at 212 









F. However, most thermoplastic materials begin to plasticize 
at 195° F. or lower so it is apparent that preheating cannot drive 
off free or contained moisture in the form of steam at 195° F. 
The only way the moisture can be removed is by evaporation in an 
evacuated medium, which is very slow and difficult, practical 
only in the laboratory. 

If additional heating capacity were all that is needed, it would 
be easy to lengthen the heating cylinder and add heating bands. 
But it is necessary to preheat the material and drive off as much 
volatile matter as possible before it enters the heating cylinder, so 
vapor is not trapped in the material in the heating cylinder. 

Cycle time on a machine in the Chicago area equipped with one 
of our units was 40 seconds. Total die opening time was 12 sec., 
injection time 16 sec., holding time 12 seconds. This was a 16- 
oz. machine, injecting 12 oz. of polystyrene. The die did not fill 
regularly because of insufficient heat. By installing a preheating 
unit and preheating the material to 160° F. we shortened the die 
opening time to 9 seconds. By increasing the maximum tempera- 
ture in the heating cylinder, injection time was cut to 9 seconds. 
The saving of 10 sec. per cycle increased production 25 percent. 

The low specific heat of plastic materials—-varying fron: 0.24 
to 0.56, is one of the problems encountered in preheating. Heat- 
ing equipment that does not stir and mix the material while the 
heating is in process does not produce uniform temperature 
throughout. Another difficult problem is the difference in granu- 

lation of the various materials on the market. 


Edward Singer, Victory Manufacturing Co., was elected chair- 


man of the injection molders division. 


Fred B. Stanley. engineering editor, MopeRN PLASTICS magazine, 
Vew York City 


Hlow can production costs of plastics articles be reduced and 
retail prices brought down? One way is through greater pro- 
duction efficiency—an efficiency that may be achieved through 
the use of new accessory equipment to speed and improve plastic 
production; through the installation of new molding and ex- 
truding equipment; and through a carefully planned layout of 
the entire plant. Complete details may be found in the artick 
entitled “Bring Down Those Costs . . . and Prices’’ which ap- 
peared on pages 98-99, the May Mopern PLastics magazine. 

Several surveys of molding plants in the last few months have 
indicated that a majority of the plants are equipped with many 
obsolete pieces of molding equipment. There has long been a 
need for a preforming machine which will automatically preform 
fabric-filled materials—that is, the complete operation should be 
performed automatically including weighing or measuring each 
charge by means of a mechanical device. The Kux Machine Co. 
has recently completed developmental work and has produced 
a machine which will do just that. 

Then there is the matter of single ram compression presses. 
There are in existence in many molders’ plants homemade con- 
versions of these presses to do two-ram jobs, but most molders 
are not equipped to convert correctly compression presses to 
overhead ram transfer jobs. Why not offer the molders a con- 
version unit for these presses which would include a new head 
properly designed to take care of the weakening influence of the 
necessary transfer ram hole? The auxiliary cylinder and ram 
as well as the necessary pumping equipment should be included 





with this head and, if the molder is equipped with an accumu- 
lator system, the necessary piping and valves so that the processor 
will be able to connect the auxiliary ram to his hydraulic pressure 
system. A rebuilding service for each press should be offered as 
an added feature for this conversion job. 
The previously mentioned surveys re- 
vealed that auxiliary ram presses are 
being shipped to the molder without 
any valving or controlling equipment 
and that it was the molder’s engineer- 
ing department who installed the auto- 
matic cycling equipment on these 
presses. It appears that many mainte- 
nance engineers of molders feel that 
they know a lot more of such equipment 





F. B. STANLEY 


and its installation on presses than the 
actual manufacturer of the press. 
However, the manufacturer is in a better position to install cycling 
and timing equipment properly and more economically than the 
molder, and it is up io the machinery manufacturer to convince 
the molder of this fact. This may be accomplished through an 
educational program instituted by all the machinery manufac- 
turers in cooperation with each other. It could be conducted 
through advertising, direct mail and personal interviews. Such 
a program would be of value as it would result in fewer complaints 
and fewer required replacements of so-called faulty parts and thus 
achieve savings to all the industry. 


Charles F. Elmes, Elmes Engineering Works of American Steel 
Foundries, was elected chairman of this division. 
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Lawrence 





Wittman, Tool Development Engineer, Republic Aviation Corp., 


Farmingdale, L. 1., N. Y. 


This address was based on the article 
by Mr. Wittman which appears on 
pages 132-137 in the Engineering Sec- 
tion of this issue of Mopern PLastics 
magazine. 
found that 
molded-laminate tools and jigs for drill- 


It has been simple, 


ing, grinding and other fabrication 


work on metal aircraft. have proved 





economical in cost and in hours of labor 
They are light, strong, dimensionally 


L.. WrrrTmMan 


stable and easy to handle 






Hiram Me 
Publisher Mopern PLastics magazine, Neu 





ann, Associale 
York City 
Processing industries are based on markets. In the continuous 
decorative laminate field, the great ambition of the seven com- 
panies now in the business is to market materials for use in home 
and commercial furnishings, such as table tops and decorative wall 
covering applications. The materials which seem to have the 
greatest economic possibility are decorative or fabric laminates 
made with polyester resins, either pigmented or clear 
Sixteenth-inch material can compete in the table and counter 
top field, in dinette suites, restaurant counters and tables, on 
interior window sills and similar places with oiled or varnished 
wood enameled metal, stainless metal and high pressure laminates 
Included in this field is the kitchen sink top or work surface 
where color is important. The sink top manufacturers have 
formed an association, one of the objects of which is to set up 
standards for materials and workmanship. Prices must be what 


the market requires—and prices are coming down. I suggest 


30 to 32 cents a square foot for ' /\s-in. material, to make a finished 
top costing around $1.00 a square foot 

There is a market for horizontal surface materials of all xinds 
in 2,000,000 hotel rooms, and 170,000 restaurants, in 130,000 
drinking places, in 39,000 drug stores, in 100,000 taxi cabs and 
in over 38,000,000 dwelling places 

This material is more flexible than others and may be applied 
with flexible adhesives. It offers itself to the home craftsman who 
wants to fix up his kitchen or bar himself. But you can’t com 
pete without minimum standards 
, 


In wall coverings, you can sell either a in. semi-rigid sheet 


or a '/»-in. or even thinner flexible sheet supplied in rolls. Here 
is a ready market of tremendous size 

You have to sell the contractors, hardware wholesalers, the 
22,000 retail lumber outlets through some 4000 wholesalers, al 
most 5000 wall paper outlets through some 700 wholesalers, and 
many others. 

To sell these outlets, the builder, the repair worker and the 
average small home owner, standards of material and appli 
cation are essential 

The seven manufacturers in this continuous laminating field 
are all selling beauty, durability, ease of application and economy 
I suggest a standard for quality of material and adhesives. Co 
ordinate on definitions and directions for handling. Standards 
now exist for wall tile, linoleum, plywood, enamels, mastic tile 
certain types of wall coverings and other competitive products 

There is much enthusiasm for the prefabricated housing mar 
ket. The need is for new, lightweight structural cores on which 
your laminate can be applied. 
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Law Pressure Décdséons Setsion 


The uses of continuous translucent laminates for fluorescent 
lighting fixtures and for interior partition work are limited but 
worthwhile. Glass fabric based flat laminates are currently being 
used for photo-template stock. 

What about post-formed continuous laminates? What about 
electrical grades? There is some chance of expanding this in- 
dustrial field, not only with these materials but with others, since 
your fabric-based product is quite formable and since you can 
have a low loss, high surface and volume resistivity material. 
You can develop a good market for many of your materials in the 
electrical and mechanical field. 

But again standards are necessary. 

You can do this in three ways: You can apply for membership 
in National Electrical Manufacturers Association, and bring your 
product into line with accepted standards. Or, you can meet 
4 .S.T.M. test formulae, and the electrical and radio manufac- 
turers direct, working out specifications which may be acceptable, 
or you can get specifications set by the Army and Navy under 
JAN-P-13. 

The low pressure molder blames high production costs on filler 
and resin makers and each of those two blame high costs on the 
others. Some poorly equipped plants are pouring working capital 
into development of techniques. Low pressure molders have 
quoted on obvious misapplications. 

Low pressure molding costs are too high. More exchange of 
information is needed. One thing that’s wrong, is the customary 
approach to possible users. Three companies in the luggage field 
said that low pressure molders who approached them for business 
demanded new methods of luggage manufacture so that their ma- 
terials could be used. They had no idea of problems involved; 
their costs were too high Yet today good and reasonably priced 
low pressure luggage is available because one molder went into 
the luggage field himself, developed necessary techniques and 
produced a product from a glass mat base with a light, colored 
polyester resin that is in itself a very beautiful piece 

Deep-drawn laminates have proved 
market possibilities particularly with 
the use of thermoplastic resins such as 
acetate or polystyrene and others, with 
knitted fabric and oriented mat. 

Housings for large machines are not 
yet in the market picture because of 
properties. 


both cost and acoustic 


Boats present a worthwhile market. 





The boat made by Gar Wood, Jr., has 
all the strength of a laid-up or molded H 
plywood hull and yet sells for $1000 less, 

engine included, than the standard types of boats. 


McCann 


Advertising signs, particularly three-dimensional jobs or statue 
types, offer possibilities. A leading manufacturer of children’s 
wagons states that he would be interested in a low pressure 
molded plastics body, but that it would have to be a very eco- 
nomical proposition 

Shipping boxes, counter display fixtures, case goods, packages, 
housings, large radios are a number of fields open for develop- 
ment. But these are only open if the finished cost competes with 
the finished costs of other materials. A pound of sheet steel costs 
6 cents; stamped, finished, enameled it comes to 24 cents. Ona 
basis of 4 lb. of steel to a pound of your materials, your finished 
prices must be pretty close to a dollar a pound 

One glass fiber manufacturer is doing with a random mat, 
bonded with cured polystyrene 55 cents a pound. There are possi- 
bilities in the preforming field where glass or other fibers are 
blown and sucked into a preform to be slipped into a press with a 
metal female die and metal or rubber male dies, to produce a prod- 


uct on a 15 sec. cycle 
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he autoclave and the rubber bag are not the answer as far as 
costs are concerned. Some new resins will cure at any tempera- 
ture. One man is currently molding under refrigeration, on an 
experimental basis. Present flexibility of methods and materials 
should open new markets if imagination and cost consciousness 
are present. That cost consciousness must also pervade the 


thinking of material suppliers 


Teal and Die 


SI 5K osotud, Detroit Mold 


Engineering Co., Detroit, Mich 


Che first attempt to standardize tools was started in 1940. 
Injection molds were chosen because the molds conformed more 
closely to a common pattern than compression molds and because 
injection molding seemed to be growing much more rapidly. 

A rectangular shape was chosen for the mold base in place of a 
round design because it facilitated layout work for the die-maker 
ind gave greater freedom to installation of core-pulling devices 
and water lines. A built-up plate construction was selected in 
place of cast-iron because of greater adaptability to designs. 
Plate thicknesses were generally standardized at '/s; in. under the 
size normally stocked in steel warehouses. 

Later, larger bases were developed, to fit the new larger presses. 
Standardized ejector pins were next introduced and with this 
1dvance, all parts of the mold, except cavities, became standard. 

For compression molders, a similar service of standardization 
was developed. Steam plates and 
heating plates made from the same steel 
as the mold bases were added to the 
list and supplied with or without leader 
pins and bushings. A second type of 
ejector pin—a threaded end type 
was standardized. The angle spacer, 
for clamping blocks in wide range of 


sizes was introduced and completed the 





the compression mold picture at that 
particular time 


W. Kosopup 


Today, we have developed what we 
believe is the answer to the expensive reamer problem. It isa 
three-flute spiral reamer, produced in two sizes capable of pro- 
ducing sprue bushing tapers for almost any type of sprue bushing. 

While standardization has come a long way and has gained ac- 
ceptance in the plastics industry, more consideration will have to 
be given standardization by the molding machinery manufac- 
turers so that needless time will not be lost in changing molds from 
press to press due to variations in nozzle location, nozzle size, 
liameter of locating hole in front platen, etc. 


Stainless steel cavities | Charles FE. Dawson, Dawson Associates, 


Leominster, Mass. 


The weak link in efficient molding is the mold itself. Most 
cavities and mold components were either too expensive, did not 
stand up or were too difficult to work. 

Guy P. Harvey & Son Corp., Leominster, Mass., have carried 
on research for years with the idea of overcoming these difficulties. 
Peri-Castings were the result. These are mold components made 
by the peripheral casting method by which cavities are cast to 
size and shape and have a finish of unequaled accuracy. 

Perichrome metal is a straight chrome hardenable stainless steel 
cast from a master pattern having proper shrinkage allowance. 

Perichrome metal has finer grain structure than forged and 
rolled stainless steel of the same analysis. Correctly hardened, 
parts will not warp, crack or scale and show a Rockwell hardness 
of C 52 to 56. Other properties are: elastic limit, 225,000 Ib. 
p.s.i.; tensile strength, 260,000 lb. p.s.i.; compressive strength, 
175,000 lb. p.s.i. 

Peri-Castings are cast from master patterns and are properly 





The public and the manufacturer care only about the end result. 
The closer you can come to a stamping process for reasonable 
quantity production, the easier your marketing problems will be. 


William Darling, of Riegel Paper Corp., was elected the na- 
tional chairman of the low pressure industries group. 


° ‘Ad Seshé 


normalized and annealed to Rockwell C 18. The surfaces to be 
polished are liquid honed to a fine satin gray finish which will stone 
and polish to a mirror-like finish and are guaranteed against cast- 
ing defects greater than 0.005 in. on the molding surface and a 
tolerance of 0.003 in. on cavity dimensions and warpage. 

In designing the castings, besides following a certain casting 
layout, it is necessary to consider the master pattern and its 
frame. The pattern is made with an allowance for shrinkage of 
0.020 per in. from the finished article size. 

The frame can be made by any convenient method. The main 
requirements are that it be rigid, light in weight and easy to dis- 
mantle. The frame is always made higher than the finished cast- 
ing by */i, inch. By the time this operation is performed, there will 
be only approximately '/;¢ in. left on back of casting for finishing. 

In the laying out of back coring patterns, four rules are given. 
1) All back coring patterns of less than */, in. width must not 
have any cross ribs whatsoever. 2) All back patterns wider than 
*/, inch and up to 2 in. must have cross ribs on 1-in. center. 
3) Back patterns wider than 2 in. must have diagonal cross ribs 
criss-crossing each other. The diagonal ribs must be 1'/, in. 
minimum center distance and may vary between 30 and 45° from 
the vertical, depending upon what angle suits the particular pat- 
tern the best. 4) It is important in diagonal ribs that the center 
distance of the angle be varied within the limits stated under the 
third rule, to eliminate any sections of diamond left standing. 


Emile Richard Walter, Powdered 
Metal Products Corp., Franklin Park, Iil. 


The plastics industry is constantly in search of new, improved, 
cheaper methods of producing molding cavities. The powdered 
metal cavities upon which both the company I am associated 
with and Midland Die & Engraving Co. have been working for 
some time offer a solution to the problem of making cavities that 
are needed in quantities of 100 and more, are impossible to hob. 

These cavities are made of electrolytic iron powder, carefully 
inspected for purity, screen analysis, apparent density, flow and 
compressibility. The powder is placed in a die that forms the 
outside surface of the cavity. The bottom pump or hob upon 
which are engraved or machined the details to be transferred to 
the inside of the cavity must fit this die to within 0.0005 inch. 
Top and bottom pressure is then applied to the powder in the die. 

After the powder has been com- 
pressed into a compact so that the de- 
sign of the hob has been clearly trans- 
ferred to the cavity, the compact is 
sintered, coined, resintered and re- 
coined several times to accentuate the 
details and to increase the ductility and 
strength of the compact. Sintering is a 
method of bonding the powder particles 
by heating the compact for 1 hr. per 1 
in. of compact thickness to above 75 
percent of the melting point of the raw 
material—in this case 2800° F. 

This sintered and coined eavity is then carburized and hardened 
by any conventional hardening technique to an average case 
depth of about '/» inch. Rockwell hardness values up to C 60 
are obtained on the case and C 25 on the core. 





KE. R. WALTER 
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Accounting Division Session 


j um, Columba Protektlosile Co., Carlstadt, NV. J. 


When properly equipped and organized, the accounting depart- 
ment can furnish the bases for quotations before production is 
started: it can furnish information that will assist in the buying 
of materials; it can provide the data 
for the proper marshalling of labor and 
it can plan production and schedule 
shipments. 

The Committee on Accounting has 
selected what it believes to be a proper 
classification of ledger accounts for 
members of the Plastics Industry 
This classification may be used as it 
Accounting 





appears in the Uniform 
Manual, or it may be enlarged for the 
larger firms, or reduced by eliminating 


W. H. Nusspaum 


some of the sub-accounts for smaller companies. 


BE. H. Gabel, 





The output from a pressroom can be increased substantially by 
adding modernized equipment to existing presses but the invest- 
ment also increases substantially. The problem for management 
to determine is whether the projected return on the added in- 
vestment justifies the expenditure 

Take, for example, the costs involved in adding dielectric pre- 
heaters and improved cycle and valve controls. A complete 
analysis of a hypothetical pressroom operation is necessary before 
obtaining preheaters 

First, the effect that the purchase of preheaters will have on 
plastics material costs must be carefully studied. 

What about the effect on labor? Ifa 
dielectric preheater is installed for the 
first time, there will be an increase in 
labor per part equivalent to the added 
time required to operate the preheater 

When preheaters are added to bat 
tery setups where one operator has four 
or five presses to run, the number of 
presses per operator will probably be 
cut due to the shorter cycle and higher 





. . output per press made possible 
E. H. Gane ae : 
Che effect on factory overhead is of 


prime concern. Under this fall rearrangement expense and the 
cost of additional space and service facilities, electric power costs 
and electrical maintenance. 

Expenses which will not increase in proportion to higher output 
are supervision, production, wage rate, accounting, personnel, 
purchasing, telephone and telegraph, laboratory maintenance, et: 

Our final assumptions are: 1) Production would be doubled 
2) Selling price is reduced 5 percent. 3) Commercial and ad- 
ministrative expenses would not increase in direct proportion to 
increase in sales, but the dollars of expense go up over 50 percent 
4) Cost per part is reduced 10 percent. 5) Investment is doubled 


E. J. Johnson, 


jonn 





To produce plastics efficiently and at optimum cost, each com- 
pany must study the most advantageous manner of using ma- 
terial, labor and services for each product and must establish 
standards as a basis of comparison for actual production. The 
most expedient basis of comparison is a Standard Cost system. 
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A Standard Cost system is one in which costs are predetermined 
in advance of production, whereas an Actual Cost system is one 
in which costs are determined only after manufacturing operations 
have been performed, or services rendered. 

Advantages of a Standard Cost system are as follows: 

1. A Standard Cost system indicates adjustment of factors 
which, under Actual Cost system, would lead to excess expense. 

2. Whereas selling price, based on Actual Cost, tends to 
fluctuate with day-to-day variations in price of material, general 
expenses and man output, a selling price established through 
Standard Cost, resulting from a study of the company’s facilities 
and output over an extended period, is stable until drastic changes 
in operations, materials, etc., occur. 

3. Standard Cost not only provides management with a basis 
of comparison with Actual Cost but facilitates variance analysis. 

Standards can be established as follows: material standards are 
established on a basis of usage and price. Standards for usage 
should be derived from the material specification data 

Price standards can be established (through review of previous 
practices) by determining the economical purchase of materials 

Labor standards are advisedly based on factors determining 
the effectiveness with which a worker operates. These include 
plant, layout, facilities, instruction given to employees 


eceecimeeetiaeiaed Edward Waygren, controller of 
oonton Molding Co., Boonton, NV. J. 


Specific terms and conditions of sale can mean the difference 
between operating at a profit and being forced out of business be 
cause of an unexpected law suit. To make certain you are doing 
business on your terms and not on those of the customer, it is im- 
portant to send your standard conditions out with your quotation 
and to acknowledge the customer's order on your own form, re 
peating your standard conditions for doing business 

The 8.P.I. recently sent out a request 
for copies of the standard conditions of 
sales used by member companies 
Fifty-six replied. The conditions that 
checked are: 


molds), mold 


should be carefully 


terms (parts), terms 
alterations, mold maintenance, mold 
availability, mold insurance, mold re- 
cancellation, special 


moval, finish, 


fixtures, credit, patent infringement, 





taxes, credit for returned goods, misce]l 


laneous including time limit for accep- E 


WAYGRI 


tance of quotations 






Butryman, traffic manager of Coll’s Patent Fire fy. Co 
Hartford, Conn. 


In October of 1946, the Traffic 
Committee of S.P.1. issued a classifica- 
tion table on the various plastic articles 
showing the ratings, in effect, of the 
four most important rail and motor 
classifications covering the country. 
The Committee also attempts to keep 
members posted as to proposed changes 
in description, rates, rules and regula- 
tions of transportation media, through 





B. A. ButRyMAN 


bulletins. 
The Classification board of A.T.A., 
that governs truck shipments also has ideas on ratings for various 


plastics items. There are not many on downward trend. 
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Molded nylon faucet washers 


Injection molded in eight diameters, nylon washers stand 


up well under the wear and the friction of extended use 


l VHE familiar natural or synthetic rubber or fiber 
household faucet washer is getting competition 
from injection molded nylon washers that have 

recently been brought on the market by Hall Products 

Co. of Clifton, N. J. Turned out in eight diameter 

sizes by Atlantic Plastics, Inc., Flushing, N. Y., these 

plastic washers have been found to offer a number of 
idvantages over competitive products—all adding up 


to longer trouble-free operation. 


Conditions ef use 


There is, on the average, a minimum of six washers in 


every home. By and large they are the Achilles heel of 


the faucet, providing a constant source of annoyance 
if they are worn. It is this problem of wear and eonse- 
juent need for replacement that the nylon washers are 
felt to obviate. 

How the nylon washers stand up to the conditions 
f use is evident when this plastic’s properties are com- 
pared with the operating conditions to which washer 
materials ar subjected. 

|. Washers undergo constant intermittent service 
in both hot and cold water, a condition that nylon is able 
to withstand because it expands and contracts very 
little under thermal change. 

2. Nylon’s toughness resists the cutting and wear 
to which washer material is subject when mounted on 
seats roughened by reaction of mineral salts and brass. 

3. Washers must withstand water pressure against 
smooth faucet seats. This demands just the right 
coefficient of friction—a condition that nylon meets. 

1. Nylon also possesses the right balance of flexi- 
bility and rigidity for washer material which must con- 
form to surface irregularities and permit hard foreign 
particles to imbed themselves in the washer rather than 
hold open the valve. 

5. Continued exposure to elevated temperatures 
has been found to shorten the useful life of many rub- 
bers and thermosetting materials that have been used 
as washer material. Nylon, however, does not suffer 
in this way, having a high heat resistance which keeps 
it from hardening when exposed to high temperatures. 


Use tests on nylon washers 


The best test of any application is continued use 
under actual operating conditions. This is what the 
National Drug Co. has to say about nylon washers’ 
ability to take it after three months operation. 

“A number of these washers were installed in faucets 


throughout our laboratory. After three months, ex- 
amination revealed that these nylon washers showed 
no wear at all. They were as perfect as when they were 
first installed. This is most remarkable since, ordi- 
narily, we must replace fiber or rubber washers at 
monthly intervals.” 


Hew they are sold 


The nylon washers are made in eight diameters but 
this manufacturer only handles the most popular sizes 
which are generally sufficient to take care of the 
usual faucet. For the owner of that odd size faucet the 
Hall Products Co. has instructions on the back of the 
selling card telling how a washer may be cut to size 
with a very sharp knife and emery cloth. 


Cards holding three injection molded nylon washers 


are designed to sell product. Directions for inserting 


washer and cutting it to fit are given on back of card 
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POLYSTYRENE 


HE increasing use of plastics in home refrigerators 

forms a “‘continued story” that has been presented 

from time to time in the pages of MopEeRN PLasrtics. 
Volume-wise, the steadily growing acceptance of 
phenolic laminates and certain thermoplastics—notably 
polystyrene—has made the modern home refrigerator a 
highly important outlet for these materials. 


Twe companies increase styrene use 


Plastics have done and are doing an excellent job in 
such applications as refrigerator control knobs and 
escutcheons, handles, shelf supports, breaker strips, 
door liners and freezer compartment doors. And now, 
two leading manufacturers—The Norge Division of 
Borg-Warner Corp. and the Kelvinator Division of 
Nash-Kelvinator Corp.—are marketing postwar models 
in which molded polystyrene receptacles, thanks to 
their light weight, functional design and other at- 
tributes, greatly simplify defrosting and meat storage. 

Kelvinator’s answer to the familiar problem of de- 
frostifhig is a handsome, streamlined tray whose conveni- 
ent design and internal baffle plates end once and for 
all the nerve-wracking experience of trying to carry a 
shallow, awkward drain pan across the kitchen without 
depositing the contents on the floor instead of in the 
sink. Norge’s new plastic applications consist of a 


group of molded meat storage trays and handy defrost 


receptacles which indicate that the company is putting 


the special properties of polystyrene to work in the 
interest of more efficient and more convenient home 
refrigeration. 

Let’s look into these new plastic. applications by two 
of the best known companies in the refrigerator field 


TOS |, 2 AND 3, COURTESY KELVINATOR DiV., NASH-KELVINATOR CORP 





makes good in refrigerators 


Defrosting receptacles and meat storage trays are the new molded 


styrene parts used by two companies in their postwar refrigerators 


and see why they mark important advances over prev:- 


ously used materials and methods. 


Meat storage and defrost receptacles 


Figure 4 shows samples of each of the meat storage 
units and Handefrosters used by Norge in several of its 
latest models. In a typical installation, the storage 
tray and defrost receptacles are both positioned be- 
neath the freezer compartment, with the Handefroster 
directly behind the meat storage unit. Thus, two of the 
moldings are used in each refrigerator. All are pro- 
duced in clear polystyrene by Amos Molded Plastics of 
Edinburg, Ind. They have a smooth inner surface and 
1 pleasing stippled exterior finish. Sizes range to a 
maximum of 1] by 11'/, by 5 in. for the largest 
meat container. 

In addition to their light weight and ease of handling, 


t (Below)—Complete group of clear polystyrene meat trays 
and defroster receptacles used in one of the new refriger- 
ator designs. They afford a large saving in weight and 


eliminate breakage problem experienced with glass units 
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the trays do not embrittle with cold and are completely 
neutral to all types of food products. Use of molded 
plastic also permits greater latitude of design, producing 
units that are more attractive as well as superior from 
the standpoint of service. L. H. Darbyshire, Norge 
cabinet engineer, was instrumental in the development 
and adoption of the plastic parts by the company. 


Glass versus polystyrene 


When formerly produced of glass, these units were 
much more subject to breakage through mechanical or 
thermal shock. Because the meat storage receptacle 
directly contacts the smaller defroster tray when the 
former is slid into the refrigerator, the danger of chip- 
ping, with possible transfer of glass fragments to the 
stored meat, was always present. The glass receptacles 
could not be safely rernoved from the refrigerator and 
placed in hot water for cleaning; the quick temperature 
change was too much for their thick walls. 

The new polystyrene units exhibit no breakage under 
normal service conditions and may be safely placed in 
hot water immediately upon removal from the refriger- 
ator. The meat storage pans, grooved on the underside, 
slide smoothly into position beneath the freezer com- 
partment. They are slightly recessed along the front 
lower edge to provide a convenient hand grip. All 
three of the meat storage trays have a circled snow 
crystal design on the front and two also carry the name 
“Coldpack” molded in the top of the front edge. 

As shown in Fig. 4, the defrost receptacles are deep 
and narrow, making them particularly easy to grasp. 
Transparent, they permit immediate observation of the 
water level at all times, obviating spillage. Three of 
the Norge models (SF N-747, LFN-747 and SFN-947) 
feature an exclusive night watch mechanism which auto- 
matically defrosts the freezer every 24 hours. With this 
arrangement, the housewife needs only to remove and 
empty the receptacle when a sufficient amount of water 
has accumulated in it. 


Weight advantage of styrene 


The weight eliminated from the Norge meat recep- 
tacles and defrost trays by switching from glass to 
polystyrene is indicated by a comparison of typical 
units. In glass, the largest Coldpack weighed 8 lb.; its 
plastic counterpart tips the scales at 22 ounces. One of 
the Handefrosters, which weighed 2 Ib. in glass, has been 
reduced to 7'/; 0z. in plastic. For these two units alone, 
the dead weight eliminated amounts to more than 8 
pounds. What this means to the housewife can be 
appreciated by anyone who has lifted a fully loaded 
glass meat storage tray. 

The Coldpacks and Handefrosters are produced in 
single-cavity molds on presses ranging in capacity from 
8 to 28 ounces. All are center gated at the bottom and 
are notable for their freedom from weld lines. Sprues 
are recessed in a circular dimple which contributes a 
pleasing design detail. 

Convenience for the housewife also keynotes the 
attractive polystyrene defrost receptacle now supplied 
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with the Model MM-9 Kelvinator and HL-9 Leonard 
refrigerators. These units, injection molded of white 
polystyrene by Victory Mfg. Co., of Chicago, IIl., are 
designed for defrosting only and in use are placed 
directly beneath the evaporator (Figs. 1, 2 and 3 on 
page 106). The receptacles have a wall thickness of 
3 





se in. and weigh approximately 12 ounces. 
Internal ribs add strength 


The Kelvinator defrost receptacles have internal ribs 
or baffle plates which contribute added strength to the 
piece and also prevent water from sloshing out of the 
pan when it is carried to the sink for emptying. They 
are grooved at the bottom so that they slide easily into 
position along a metal channel on the upper shelf of the 
refrigerator. The evaporator section is separated from 
the tray by a baffle plate, so designed that all water 
from defrosting drains through an opening directly into 
the conveniently emptied unit. 


Mold problems 


The Kelvinator defrost receptacle incorporates a 
number of interesting developments in the art of in- 
jection molding. The use of full partitions, the deep 
draw and the small draft angle all combine to present a 
very tricky problem to the molder. A very high cylin- 
der temperature is necessary to plasticize sufficient 
material to fill the mold since the 16 oz. press is being 
used at the upper limit of its capacity. A slight increase 





in temperature beyond the optimum value results in 
sticking and scoring, while a temperature drop results 
in bad sink marks along the partitions. To free the re- { 
ceptacle from the mold, it is necessary to use silicone 
lubricant. 

Improved dimensional stability and minimum warp- 
age are obtained through the use of individual shrink 
blocks. The shrink blocks consist of polished hard- 
wood forms which duplicate exactly the mold core. 
Each receptacle is quickly fitted to one of these shrink 
blocks as soon as it is removed from the mold so that it 
cannot warp while cooling. The design for the de- 
froster unit was developed by the Kelvinator Div. of 
Nash-Kelvinator Corp., under the direction of Whit- 


* . . n . ‘a 
ney Giffard who is manager of the design development 
ar 
department. 
B 
Styrene support and edging 
in 


Among other interesting plastic applications on the = 
new Kelvinator refrigerators are the tubular half-shelf N 
support, injection molded of white polystyrene by 





Waterbury Companies, Inc., Waterbury, Conn., and «in 
the glass shelf edging, extruded in white cellulose ace- 

tate butyrate by Sandee Manufacturing Co. and Su- - 
perior Plastic Co., both of Chicago, Ill. This special ’ ter 
plastic channel, adopted by Kelvinator in 1942 to re- T 
place unavailable aluminum sections, is cemented to Tl 
the front edge of the shelves, protecting them against 7” 
accidental breakage and in addition, providing an 

attractive design detail. fal 











Above—The cast phenolic base used for dis- 


penser is mounted on a stainless steel base. 








One of phenolic domes is shown at right 






Left—Here the dispenser is assembled for 





use and mounted on counter. Plastic parts 











PHOTOS, COURTESY CATALIN CORP. 


(ast phenolic houses coffee-tea uni 


The colors available in cast phenolic explain, in large 


include domes, bases and four knobs 





part, the use of material in eight parts of the dispenser 


NE has only to glance along the lunch counter of 

any drug store to appreciate the competition that 

exists in the sale of various beverages. Display 
cards are hung conspicuously on the back wall; glasses 
are engraved with the name of one or another drink. 
But most prominent are the drink dispensers. 

In almost all cases, color is used to do the eye-catch- 
ing and selling job of these dispensers. Because of this 
importance of color, the Harr Valve Co. of Newark, 
N. J., selected Catalin as a housing material when the 
company undertook manufacture of an “Instant” type 
coffee and tea dispenser. 

The Harr Valve Co. had three other reasons for its 
selection of cast phenolic. Just the fact that the ma- 
terial is plastic lent a note of difference to the housing. 
Then the Catalin offers a certain degree of insulation. 
The cost factor also entered into the selection of a cast 


material. 
Acriflow Plastics Co. of Newark, N. J., does all the 
fabricating for the eight Catalin pieces—the two domes 





and dome knobs, the two bases and the two faucet 
knobs. Care was taken in designing the unit that 
neither the liquid nor heat would come in direct contact 
with the cast phenolic pieces. While the bases come 
only in mottled brown the domes are supplied in red, 
amber, green, yellow and blue. When the dispenser is 
used to serve soft drinks, the domes can be used to iden- 
tify the type of drink, i.e., green for a lime drink, amber 
for an orange drink. 

The plastic elements are mounted on a stainless steel 
base which holds the pipe connections and mounts the 
two faucets. When the unit is used for the “Instant” 
type coffee, the coffee is fed in liquid form from a gal- 
lon jug, mounted under one of the domes, to the 
blending unit. Here it is mixed with boiling water 
drawn from a tank set apart from the dispenser. The 
other plastic dome houses cream. The mixing valve is 
so constructed that either black coffee or coffee with 
cream can be dispensed. The second faucet draws plain 
hot water for tea. 
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HROUGHOUT the war years almost the entire 
British production of polyvinyl chloride was 
utilized by the cable industry to replace natural 

rubber for cable sheathing and wire covering, and very 

little of the polymer was available for paste making. At 
the end of hostilities the demand for polyviny! chloride 
in the cable industry was on a reduced scale, and a con- 
siderable number of new uses for this plastic were 
evolved—particularly calendered sheet and various 

types of extruded sections. In addition, there was a 

rapidly increasing demand for polyvinyl chloride for 

coating textiles. It is for this application that the 
paste has been of chief interest. 

Although more polyvinyl chloride is being manu- 
factured in Britain today than at any time during the 
war, it is still not possible to satisfy fully any of the de- 
mands. This is particularly true in the case of paste. 
At present, the material is not available overseas. 


What is p. v. a. paste? 
Before discussing the advantages and applications of 


polyvinyl! chloride paste it is useful to define the mate- 
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Among the advantages of this paste, much in 


demand in England for coating textiles, 
is that it is easier to handle than 


polyvinyl chloride in solution 


A variety of molded and extruded 
articles, coated with polyvinyl 
chloride paste, are used by the 
cable and other industries in 
England. These smallitems, 

as well as the gloves, have 

been coated by a series of 


cold dipping processes 





rial. Essentially it is a mixture of specially prepared 
polyvinyl! chloride with plasticizers, the polymer being 
suspended in a slightly swollen state in the plasticizer 
which amounts to about 40 to 60 percent of the total. 
The Plastics Div. of Imperial Chemical Industries, Ltd., 
produces a type of polymer particularly suitable for 
paste making and markets three main types of paste 
under the registered trade name Welvic. These pastes 
have a plasticizer content varying from 45 to 60 percent 
and are characterized by their ability to be converted 
into the familiar rubber-like polyvinyl! chloride compo- 
sition by a simple heat treatment. The process is one of 
gelation in which the polymer dissolves in the plas- 
ticizer; it is comparable with the swelling of gelatin in 
water. 

The viscosity of the pastes manufactured by Im- 
perial Chemical Industries, Ltd., varies according to 
the percentage of plasticizers present, but normally they 
have a consistency of fairly thick paint (the viscosity 
ranging from 600 to 500 poises). They have a shelf life 
of several months if kept in a cool place. During 
storage, pastes need stirring occasionally since the 























































sedimentation of polymer may occur and this sediment 
should be redispersed before use. In the stirring opera- 
tion care has to be taken not to beat air into the paste 
since such bubbles may have to be removed through use 
of a vacuum. 


Advantages of pastes 


There are various reasons why pastes have attracted 
the attention of British manufacturers and been re- 
ceived with such favor. The most important is that 
Britain has a large and well developed spreading and 
proofing industry for which polyvinyl pastes are 
particularly suitable. Polyvinyl chloride is difficult to 
handle in solution form, suitable solvents often being 
toxic and not readily available in Britain. Concen- 
trated solutions when prepared also tend to set as gels 
and are, therefore, difficult to process. In addition, the 
handling of polymers in organic solvents involves the 
use of expensive solvent recovery equipment. 


Methods of application 


Pastes may be applied by several relatively simple 


techniques requiring inexpensive plants. Spreading, 








single thick coating is preferred, then each coat should 
be only partially gelled by heating at about 110° C. for 
a few minutes. After the final coat has been applied a 
heat treatment at about 150° C. for a few minutes must 
be given to complete the gelation process. Coated 
fabrics can be embossed by means of heated rollers or 
embossing presses. 

In making leather cloth the paste should be con- 
sidered as a raw material—filler and pigments being 
added to it according to specific requirements. The 
pigmented paste may be run through a triple roll mill 
to give a smooth product. Before mixing into paste, the 
fillers and pigments should be ground with a little 
plasticizer to ensure a more homogeneous mix. 

Dipping and flow casting—There are two tech- 
niques commonly used for dipping: 

1. Cold forms are dipped into the paste, allowed to 
drain, heated, redipped and the process repeated until 
the desired thickness of film has been built up. Gelling 
is brought about by heat treating the coated forms 
at 140 to 150° C. for a few minutes. After cooling, 
articles are stripped from forms (an operation facilitated 
by dusting the form with chalk). 


Outlets for polyvinyl chloride paste 





dipping, simple molding, spraying and even casting can 
be carried out. Pastes require simple spreading equip- 
ment for coating fabrics, whereas fully compounded 
polyvinyl chloride compositions suitable for “‘friction- 
ing’’ on to fabric need very costly and elaborate calen- 
ders which now take several months to build and install. 
Polyviny! chloride pastes can be mixed with fillers and 
pigments in light blade-type mixers and paint roll mills 
whereas compositions for extrusion and calendering re- 
quire expensive mixing rolls, Banbury mixers or other 
heavy duty mixers. It will be appreciated, therefore, 
that by use of pastes the manufacturer has readily 
available a cheap method of applying this plastic. 
Spreading—This is carried out with the conven- 
tional doctor knife on a rubber blanket or roller as 
used for cellulose nitrate leather cloth. In some cases, 
pastes can be applied by a pad roller. After applying 
a coating of paste it is necessary to pass the coated 
fabric through a heated chamber which should be at 
about 150° C 
for only a few minutes, depending on the thickness of 


Exposure to this temperature should be 
coating. Very thick coatings of polyvinyl chloride 
pastes can be applied in a single spread since no difficul- 
ties with respect to evaporation of solvents arises. How- 
ever, if the application of several coats rather than a 











2. Hot forms (90 to 110° C.) are dipped into paste 
which partially gels around the form. The thickness 
built up depends on the temperature of the form and 
length of time it is left in the paste. The usual practice 
is to remove the form after the correct period of treat- 
ment and to give it a final heating process at about 150° 
C. for a few minutes. After cooling, the article is re- 
moved as described above. 

Flow casting and simple molding processes— 
Hollow articles can be made by pouring the paste into 
a hot mold (90 to 110° C.) and then, after a given time, 
pouring off the excess paste. The paste gels on the walls 
of the mold and a final baking treatment at 140 to 150° 
C. is necessary to complete the gelation process. Mold 
is cooled before articles are removed. 

Molding can be carried out in several ways—com- 
pression and injection methods being applicable. Very 
little pressure is required to inject paste into molds and 
a grease gun has been found to be very suitable for this 
purpose. After filling, the mold must be heated to 140 
to 150° C. for a few minutes to complete the gelation 
process. The article is removed after the mold is 
cooled. One important advantage of this method of 
molding is that very light and inexpensive molds, made 
of plaster of Paris, brass or steel, can be employed. 
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Striking and colorful illumination can be produced with 
Tulox diffusers for fluorescent lamps. Extruded Plastics, 
Inc., extrudes tubing of Tenite II. Inner wall consists 






























of longitudinal prisms and splines to support tube 


The life of the cardboard 
tubes used to hold dry 
electrolytic capacitors has 
been lengthened through 
the use of a thin Lumarith 
film wrap which the Solar 
Mfg. Corp. now uses to line 
y the tubes. The cellulose 
acetate film provides a 
barrier between capacitor 
and the external package 
and keeps the electrolyte 


from drying out and se- 





curely protects it from 


harmful external moisture 


nds 


The busy housewife can find innumerable uses 
for this household timer put out by American 
Time Corp. Housing and dial knob are compres- 
sion molded of urea in single cavity molds by 
R.E.C. Mfg. Corp. It is available in four colors } 





Addresses of companies mentioned on these four 





at y* Plastics Products pages may be found on page 206 
oo — A ' 
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Right at home in kitchen, refrigerator, picnic 
or lunch basket are these frosted crystal poly- 
ethylene bowls and lids. Made by Tupper Plas- 
tics, Inc., of Poly-T, they will not chip or 
crack, will snap back into shape after bending 
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A pixie-sized pump to promote shoe sales has been de- 
veloped by the Campro Co. These miniatures, 4 in. long, 
are injection molded of Lustron and Styron in two parts. a, a ‘ 


The label of the firm may be imprinted on each shoe % Ry 


Splashing water from the $ 


swim pool can’t harm 





nylon webbing or chrom- 


ium-plated frames of this 









outdoor chair and lounge, 3 ae Wiese 
the products of Troy Sun- i SS ba] ick 
shade Co. The webbing, Be Bernas Pash id 
which is mildew resistant = rim , 

ile 1 x par? 
and dries quickly after 4 es 

f » ait yt ; os. } k 

exposure to water, comes Ya a : et = _— ‘ 
in white, blue, green or | q " —=—7 






yellow. These chairs and 


lounges can be nested in 


——— 


groups of four to facili- 


tate carrying and storage 






Prints as large as 11 by 14 in. can now » 
be handled on photographic enlarging 
easel of Airequipt Mfg. Co.,Inc. Durez 
base, molded by Accurate Molding Corp., 





immune to darkroom chemicais, will 
mot corrode, warp. Rack and pinion 
actuated masking bands assure para- 


liel movement and fine adjustments 


a This Fiberglas-plastic ring seal gasket 
is made by Plastic Engineering & Sales 
Corp. to solve oil and gas well corrosion. 
Molded under high pressure and tem- 
perature, the phenolic resin impregnated 
glass cloth laminate has high-strength 
as well as high-dielectric properties 
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A welcome addition to the toilette of every busy woman 
is the Coronet Beauty Patter. For a quick facial or 
scalp massage, or a relaxing muscle massage, three Pat- 


ters are easily screwed on and quickly removed for a 
change of treatment. Housing of this electric vibrator, 
extruded of cellulose acetate by Werner Extruded Plas- 
tics Co. for The Lektron Corp., distributor of vibra- 
tor, is lightweight, durable and pleasant to the touch 


A Geon case protects the slide 
rule made by Pickett & Eckel, 
Inc. It is pliable, non-fraying 
and easy to keep clean. Pyra- 
mid Plastics electronically molds 
and welds the case from the 
vinyl chloride sheets made by 
» al 3 the Acadia Synthetic Products 
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Topping new T & C Co., Inc., 
automatic popcorn vending ma- 
chine is a transparent Plexiglas 
dome, vacuum formed from a 
single sheet by Texa-Plastics 


PLA 
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An automatic sprayer 





to eliminate the back- 
breaking digging of 
weeds uses Tenite in 
the head and two tubes 
which fasten to rubber- 
socketed screw cap fit- 
ting any gallon jug. 
Ray-Craft, Inc., pro- 
duces sprayer for the 
Sherwin-Williams Co. 
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Addresses of all 
companies which 
are mentioned on 
these four pages 
are given on page 


206 of this issue 


a 


a Ruler, magnifying glass, level, letter weigher 
and protractor are a few of eight functions of 
this Jack of all trades. The Parva Rule, 
molded of Chemaco ethyl cellulose, is di- 
mensionally stable. It is molded by Parva Prod- 


ucts Co. who are also sole distributor of ruler 


Appealing to seasoned travelers, this oral kit is 
housed in a cellulose a }tate and butyrate case. 
Lucite brush, with nylon bristles, is made by 
Hughes Brushes, Inc. Federal Tool Corp. molds, 
rivets brush, drives container into cored base 


ad 


Appearance and durabil- 
ity characterize Shell-Pli 
place mats made by Shell- 
mar Products Corp. Sev- 
eral webs of paper are sat- 
urated with liquid poly- 
ester resin, combined into 
laminate, cured between 
cellophane into solid sheet 


ad 


In a Vinylite bag, the chemical powders made by Cedacote 
Mfg. Co. are ideally packaged. The transparent film has 
the necessary strength to resist severe abrasion and con- 
tinued flexing. Plastic Sheet Fabrication, Inc., fabri- 
cates the bags, electronically welding the seams and silk 
screen printing the label. The bag can be washed and 
re-used by housewives after contents have been emptied 
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Britain produces 


Availability of material. ease 
of forming, light weight and 


inherent color are chief advan- 


tages of acrylic in these parts 
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acrvlic kitchen and bathroom fixtures 


HE shortage—and non-availability in many in- 
stances—of building supplies and fixtures has been 

a serious obstacle to the construction of new homes 

and business establishments and the rebuilding of old 
and war damaged structures. In the United States 
this situation is improving. But in European countries 
Britain for example—construction and refinishing ma- 
terials remain tight. There are several explanations 
for this state of affairs. They involve the shortage of 
base materials necessary for building supplies and fix- 
tures, because of their diversion to even more essential 
uses, and the greater need for construction and refinish- 
ing supplies since there is building to be done to replace 
structures destroyed by war as well as to fill an ex- 
panded demand for more homes and for more business 


structures. 
New materials to meet a need 


Just as many industries during the war turned to 
plastics when the materials formerly used in a product 
were in short supply, so have two British firms adopted 
acrylic materials for kitchen and bathroom fixtures 
in the face of continued shortage of steel, and the copper 
and tin often employed before the war in Britain for 
such things as hotel sinks. 

The time element also entered into the decision of 
Gaskell & Chambers, Ltd., of Birmingham, England, 
and of the British Overseas Airways Corp., Bristol, 
England, to undertake the forming of these fixtures 


from Perspex. Vitreous enameling, even when ma- 





terials and facilities are available for the work, takes 
time—and building contractors both in England and 
in countries to which Britain exports such products as 
kitchen and bathroom fixtures wanted the finished 
products as quickly as possible. Formed acrylic 
fixtures can meet this schedule. They can be turned 
out on a short production cycle and, once formed, 
require almost no finishing—the time-consuming factor 
in enameled steel fixtures. 

There are other advantages claimed for these acrylic 
bathroom and kitchen fixtures. Color is one of them. 
Rather than being a matter of surface covering, color 
is an integral ingredient of the powder from which 
acrylic sheets are made. Thus a scratch will not take 
off the color as it will with an enameled surface. 

Then there is the weight advantage of these plastic 
fixtures. It is estimated that a particular Perspex fix- 
ture will weigh about one-sixth as much as the same 
piece produced of porcelain. This saving is directly 














reflected in reduced freight and packing costs. It is 
the application 


of even greater significance in aircraft 
for which one of the companies doing this work specifi- 
cally developed the parts—since every pound of finish- 


ing materials obviously means the loss of a pound of 


paying freight. 
Sinks and wash howls 


The illustrations on this page and on the preceding two 
pages, typify the various wash bowls and kitchen sinks 
that are being produced from Perspex sheet in such 
colors as green, blue, pink, cream and black by Gaskell 
& Chambers, Ltd. Starting about 22 months ago this 
firm has shipped quantities of these fixtures abroad, to 
South Africa and various South American countries 
where they are finding popularity in private homes. 
The British public-houses have also taken up these 
products, and the new De Havailland Dove airplanes 
are equipped with the special folding wash basin and 
bulkhead pictured above. 


Equipment and preduction 


According to officials of Gaskell & Chambers, Ltd., 
requisites to the molding of acrylic sheet of any size on 
a commercial scale are: 1) An oven with internal di- 
mensions large enough to take stacked sheets of the 
required size. 2) A press (preferably actuated by com- 
pressed air) with a bedplate in excess of the largest 
sheet to be fabricated. 

The Oven—The experience of this firm indicates that 
the oven must be capable of sustaining a maximum 
temperature of 200° C. inside the chamber and be 
equipped with a circulating fan which will keep the 
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Left—This special folding 
wash basin and bulkhead was 
designed for use in aircraft 
where its light weight and 
compact construction would 
be of particular value. Color 
is another feature of the use 


of acrylic in this type fixture 


temperature even throughout. Suitable sliding trays 
of framed construction with wire-mesh filling should be 
provided since only one sheet can be handled on a 
single tray. Quick acting latches on the oven doors are 
desirable as the available working time once the soft- 
ened sheet is extracted is very short and the operators 
should have no unnecessary motions to perform when 
the acrylic has reached this condition. 

The Press—lIt is suggested by engineers of Gaskell & 
Chambers, Ltd. that a pneumatically closed press with 
rising lower plate be used in this work, the same com- 
pressor supplying both the actuating pressure on the 
ram and the molding pressure inside the tool. As far 
as the pressure is concerned, the amount required varies 
greatly according to the size and shape of the molding 
and a final decision can be made only on the basis of 
trial and error and on the previous experience of a skilled 
operator. 

The Tools—Experience in the production of acrylic 
sinks and bowls has shown that a considerable lattitude 
is permissable in the materials used for the forming 
tools. Small simple shapes can be pressed between wood 
dies, providing the surfaces are brought to a fine finish. 
Aluminum alloy dies have been found to take a high 
polish and to be light enough to facilitate loading and 
unloading during changes in production. 

\ female die alone is used to form these acrylic 
sinks and bowls, compressed air at about 30 lb. acting 
to force the plastic sheet to the contour of this lower 
tool. So that the plastic material is held in place during 
this air forming operation, the sheet must be cut large 
enough so that there is a rim which can be gripped by 
both the female die and the upper plate of the press, 














thus forming an air seal all around the work. The in- 
sertion of a soft rubber bank in a channel of the lower 
female die will insure a more perfect seal. 

Production Cycle—With the dies in position in the 
press and the acrylic sheets softening in the oven, work 
on these Perspex sinks and bowls is ready to get under 
way. Operators quickly lift a single sheet from the 
oven and lay it over the female die. If a generous 
waste edge has been allowed in the cutting of the sheet, 
it is enough if the men center the sheet with their eyes. 
In the case of a sheet 3 or more sq. ft. in area being 
formed into a deep hollow shape, an operator must 
stand at each side of the press to hold the edges of the 
sheet so that the material cannot sag into the hollow 
of the die. 

Incidentally, shrinkage of the acrylic upon cooling is 
a factor that must be borne in mind throughout the 
design and production of these bathroom and kitchen 
fixtures. Particularly where a rolled edge is involved, 
as in a drainboard, shrinkage can cause the rim to lock 
on the tool, resulting in a reject. 

Upon cooling after removal from the press, these 
acrylic fixtures require trimming to final size (work 
that can be done with ordinary woodworking band 
saws or by hand with carpenter’s tools) and smoothing 


of the edges by filing, glass papering or buffing. No 
























tbove and right—Acrylic ma- 
terial is used throughout this 
lavatory which was designed 
for use in aircraft. The large 
pieces in this unit—boul, re- 
taining ring and seat—are 
formed over a pattern. Small 
pieces are molded between 
molds 


male and female 
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other finishing is necessary except bufling to restore 
the finish of the material. 


Aerylie lavatery 


Entirely different, except that Perspex is used, is the 
work of the British Overseas Airways Corp. In pro- 
ducing the acrylic lavatory shown at the bottom of this 
page both male and female molds are employed for the 
smaller parts. However, for the sake of clarity only 
half molds are pictured in the illustration at the right. 
For the three large parts that go into the assembly of 
this lavatory—the bowl, the seat and the retaining 
ring—the acrylic sheet is first heated to 300°F., then 
laid over the pattern and its edges clamped to the 
form. With the two pipe sections and drain, acrylic 
is formed between hardwood male and female dies. 

Once formed it only remains to trim and assemble the 
parts of the lavatory. The retaining ring is fitted over 
the top of the bowl and its inside curve shaped away to 
insure maximum efficiency in flushing. The water 
trap at the bottom of the bowl is formed quite simply 
by cementing a flap of acrylic at the bottom of the rear 
wall. At floor level there is an acrylic flange to support 
and locate the main down pipe which is coupled to the 
top of the tank. 

A separate hinged molding forms the seat and is at- 
tached to the bowl by an acrylic bracket which also 
partly supports the pipe through which the bowl is 
flushed. This pipe is further supported by a shaped 
piece of acrylic mounted on the down pipe of the pump. 
The whole installation is at present mounted on a 
triangular piece of sheet Perspex. On future models, 
however, it is planned to have the bowl faired into the 
supporting base to prevent dust from collecting under 
the U bend. 

Weight, of course, is the big advantage of this acrylic 
lavatory. A single installation weighs only 31 lb. 8 oz., 
complete with tank and pump; a double installation 
but 113 lb., including 5 gal. of Elsna fluid. Present 
double installations on flying boats weigh 293 lb—a 
difference of 180 pounds. If 1 lb. of payload is reck- 
oned as worth $200 a year, this weight saving will per- 
mit each airplane to earn an extra $36,000 a year. 






















Above—A card table with a phenolic plastic 
top that is molded in one piece, is relatively 
lightweight and has streamlined appearance. 
The table, which can be adjusted to three 
different heights, is shown at tea table height 


Right—An underside view of the plastic card 
table top shows the molded ribs that give 
rigidity to the table and provide stress dis- 


tribution for leg attachment anchor points 


ARD table tops, weighing from 10 to 12 lb., have 
been molded from phenolic by Goodchild Plastics 
Co. of Los Angeles, Calif., in a single cavity die 

believed to be one of the largest in area thus far de- 
veloped in the United States plastics industry. Volume 
production will start upon installation of new larger 
press and assurance of adequate plastics material. 

Said to be stronger than table tops constructed from 
laminations of wood or paper, to be as light as any top 
of comparable size and strength, and to cost 17 to 21 
percent less than a comparable quality part in other 
materials, the Goodchild top has no dust-collecting 
joints or seams, no corner laps, wrinkles or folds. Fur- 
ther, it requires no costly bindings or other finishings. 
It will retail at prices comparable to those of fine quality 
tables now on the market. 

Development of the 28 by 28-in. cavity die was un- 
dertaken by the Goodchild firm at the request of the 
Utility Table Co., also of Los Angeles, which has de- 
veloped a patented, tubular aluminum three-position 
standard to take the place of the usual, corner-attached 
folding legs for card tables. 
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Using Durez, Bakelite and Makalot general purpose 
phenolic compounds, the molder made a number of test- 
run samples. The Durez material was found to mold 
best at 375° F. under a pressure of 2500 p.s.i. Bakelite, 
of #12 plasticity, was molded at 400° F. and 1800 p.s.i.; 
Makalot at 400° F. and 2000 p.s.i. All the plastic com- 
pounds were used as received. 

These tests with name-brand compounds indicated 
that best results were obtained when 25 percent more 
sawdust flour was added te the formulation. This addi- 
tional 25 percent sawdust flour was first impregnated 
with phenolic resin, by the usual isopropyl! alcohol solu- 
tion process, and the isopropyl! allowed to evaporate in 
the usual way. Table tops molded by this mixture re- 
quire a temperature of 375° F. and a pressure of 2500 
p.s.i. They weigh 12 pounds. 

Construction of table 

The Goodchild top has a uniform finished thickness 
of '/,inch. For greater rigidity the tops are reinforced 
by 1*/,-in. sides or skirt ('/, in. thick) and by six 7/;- 
in. high ribs, arranged in waffle design and molded into 
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These 28 by 28-in. tops, which weigh but 10 Ib., have 





no dust-collecting joints and no unsightly wrinkles 


the under side. Also molded into the under side, ad- 
jacent to the inside face of three of the outer ribs, are 
four leg attachment anchors. Threaded brass inserts, 
molded into these leg anchors, provide a means for 
attaching aluminum brackets which form the stationary 
part of the leg hinges. A stop is molded into under 
side against which a U-shaped locking and positioning 
member rests when table is lowered to tea table height. 


Machining the mold 


The flash-type die cavity was machined from a solid 
plate, 36 by 36 by 5 in. in size. The 28 by 28-in. cavity 
was brought to approximately 120 grit smoothness in 
the initial machining and was then rubbed to the re- 
quired mirror finish with sand and emery paper and 


ALL PHOTOS, COURTESY GOODCHILD PLASTICS Co. 





The card table, which is supported by aluminum legs, 


is an attractive screen when folded in a vertical position 





honing stones, a difficult job because of the unusually 
large area to be polished. The cavity was highly pol- 
ished to assure clean release at end of 5 min. cure. 

Rib grooves in the core, designed for attachment to 
the upper stationary platen, were accurately machined 
to taper 0.035 in. from '/, in. at the core surface. The 
grooves were so tapered for two reasons: 1) to prevent 
warping, 2) to enable the operator to remove the top 
from the mold easily. - Larger grooves would cause 
objectionable shrink marks on the surface of the top. 
Leg attachment inserts were held to 0.040-in. tolerance, 
and the pins to hold the inserts were placed in the core. 

Pilot runs, on a press not considered adequate for pro- 
duction, showed that best results were obtained when 
enough phenolic material was used per shot to result in 
flash weighing about 2'/, oz. per top. Placement of 
material in the cavity was heaviest at rib intersections 
and leg attachment points to assure perfect forming of 
those vital areas. 


A new compound under development 


While awaiting installation of a press suitable for pro- 
duction of the table top, the molder has developed a 
sawdust flour molding compound which is believed will 
prove satisfactory for the card table top. Although not 
yet tried out in the mold, this new compound has been 
successfully used for other, comparable, items such as a 
bathroom stool top. 

This formulation is said to be a phenolic bonded 100 
percent sawdust flour compound slightly heavier than 
the other mixtures mentioned previouly but having 
several advantages over these compounds. Among 
these advantages are: 1) lower cost; 2) very high im- 
pact strength; 3) satisfactory abrasion resistance pro- 
vided the material is formed under pressure of approxi- 
mately 5000 p.s.i. and at a temperature of from 300 to 
325° F.; 4) greater variety of color and design through 
use of dye for plain colors and phenolic impregnated 
lithographs for designs; 5) a weight only slightly more 
than the compounds already used successfully. 


Large moldings a specialty 


he problems attendant upon large moldings are 
nothing new to Goodchild who make a specialty of this 
type of work. At present, the firm is in production on 
urea and phenolic cabinets for coin-operated radios 
that measure 15 by 11 by 12 in. in size. These hous- 
ings, which are molded in two parts, are turned out in 
mottled ivory and other light colors. 
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REMAINS TRUE TO MEASURE — 
IN THOUSANDTHS OF AN INCH 








Micarta—whether machined, molded or post- 
formed—retains its dimensions faithfully. For ex- 
ample, Micarta ball-bearing retainer rings machined 
for close tolerances remain true to specification 
measurements although completely submerged in 
oil or water over long periods of time. 

The combined characteristics of Micarta make it 
guperior to metal or wood in many industrial applica- 
tions. Design engineers find limitless possibilities in 
this material for these reasons: 


HIGH HEAT RESISTANCE—remains stable up to 230° F., gains 
strength, with no brittleness, below zero. 


LOW MOISTURE ABSORPTION—-esists corrosion and erosion— . : . . . 
by peng tr aaron Westinghouse is equipped to produce Micarta in 


























various grades, I [ i 
-_ ait iallidi ns Silane comp etely fabricated in mass 
with came compressive strength. production quantities. Call your nearest Westing- 
HIGH WORKABILITY—takes drilling, topping, sewing, punching, house office for a Micarta Specialist, or write 
forming, shaping, milling . . . with ordinary machine tools. Westinghouse Electric Corporation, P. O. Box 868, 
WITHSTANDS VIBRATION—absorbs shocks and severe vibration. Pittsburgh 30, Pennsylvania. J-06404 





Send for the new Micarta Data 


| ica ane Book, today. Ask for J-06404. 
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Plastic boxes can now be made 


AUTOMATICALLY 


RANSPARENT plastic sheet stock may now be 
taken from a roll and made autoniatically, on one 
machine, into boxes at a rate of 1000 per hour. 
The boxes can be either square or rectangular and the 
machine is infinitely adjustable between an upper limit 
of 13'/, in. on a side and a lower limit of 2'/. in. on a 
side (Fig. 2). The height of the boxes may vary from 
'/, to 4 inches. The plastic sheet stock may be from 


* Reg. U.S. Patent Office. 


0.005 to 0.020 in. thick. Although cellulose acetate 
sheet has been most widely used in the development 
work on this project, the indications are that any ther- 
moplastic sheet stock will work satisfactorily—provided 
a proper solvent is available for gluing the box seams. 
The machine that does this work is the Trans-Bo- 
Matic, a development of the American Tool Works Co. 
of Cincinnati, Ohio (Fig. 1). Having completed a test 
run in the company’s laboratory, the machine is now 


l—Safety covers are removed to show mechanism of this automatic box making machine. Thermoplastic sheet 


material is taken from roll at right and passes through five operational stations, positions of which are indicated 


ALL PHOTOS, ISOMETRIC DRAWINGS, COURTESY AMERICAN TOOL WORKS CO. 
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2—Above is an assortment of items packaged in transparent plastic boxes which were made on the automatic 
box machine. The height of boxes may vary from ‘/: to 4 in.; sheet stock may be from 0.005 to 0.020 in. thick H. 
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\lany thousands of firms have had the same idea in the 
vast few years. But the American Tool Works Co. was 
nique in its approach to its new field for it undertook 
, survey based on the following question: “Is there any 
eed in the plastics industry for machinery which has 
,0t been made heretofore or is there any plastics equip- 
nent which requires development and improvement?” 

In the words of W. Scott Alter, president, ““The com- 
pany has no desire to enter into competition with any 
of the machinery manufacturers already entrenched in 
i branch of the plastics industry. It did not wish to 
make a Chinese copy of compression or injection ma- 
chines. Rather, the company was interested in the 
possibility of developing a completely new piece of 
equipment which would speed up production in plastics 
and, at the same time, have a wide market.” 

Conferences with plastic raw material manufacturers, 
and with the trade associations of the plastics in- 
dustry were followed by a canvass of the set-up box 
industry. This last-named investigation revealed that 
all rigid transparent boxes required one or more manual 
operations in their production and indicated that trans- 
parent plastic containers had a very bright future. 

With this evidence in hand the company’s Board of 
Directors approved a plan to undertake the develop- 
ment of an automatic machine to produce square or 
rectangular transparent boxes from a roll of thermo- 
plastic sheet. The next step was the engaging of a 
competent plastics engineer and provision for assis- 
tants and a special research laboratory. 


Machine specifications 


How well worked out were the company’s original 
ideas regarding this automatic box-making machine are 
evidenced by the specifications laid down at the start of 
the work. 
field test meets every one of the following six original 


The machine that is now being given its 
specifications. 


1. A machine wherein the die cost of various sizes 
of boxes is nil or reduced to a very minimum. 

2. A machine wherein the changeover time from one 
size box to the next is reduced to a minimum. 

3. A machine wherein the output in boxes per hour 
is in the medium range—not a huge device with a 
stupendous output which would be purchased by only a 
few firms. 

1. A machine substantial enough to stand up under 
the heavy pressures that are encountered in work on 
this kind of material. 

5. A machine which will offer maximum safety to the 
operator and the plant. 

6. A machine that can be split into two parts for 
transportation in small elevators to upper stories of 


buildings. 


Two model units 


The first conference on this project brought forth the 
fact that there were two decidedly different ways of pro- 
ducing an automatic box-making machine such as the 
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i—Cut-off blade is seen at right. Sheet will be moved 


to the next station on indexing block by moving chain 





5—Blanking is performed at this next station. As table 


rises it encounters upper half of dies, stamps out corners 


6—Actual view of four corner notching dies, each die hav- 


ing two line-up pins. Chips are blown out after blanking 

























7—Crimping blade and die are open for maximum 


height box. Die temperature depends on sheet used 





9—After first crimping, the table returns blank and 





8—After blank arrives at station, table applies gentle pressure 


until hot dies bend the sheet and form bead along edge of bend 





indexing block to the chain and it is indexed to the 


next station. During its travel to the second crimping station, the indexing block is rotated 90° by means of a cam 


company had in mind. It was decided that an experi- 
mental model of both units should be constructed so 
that a choice between the two could be made on the 
basis of actual operating experience. When, after ex- 
tensive tests, the principles embodied in the present 
model proved superior, a production model of this ma- 
chine was immediately undertaken. The field trials to 
which the unit is now being subjected should indicate 
whether there are any weaknesses in the machine or 
whether any improvements can be made. The tests 
will also provide the necessary material for the compila- 
tion of an instruction manual. 


Machine operation—step by step 


In the development of this automatic box-making 
machine there arose many serious problems which, at 
first, appeared insurmountable. Now that the equip- 
ment is complete it appears so simple that one wonders 
why it was never before built. There are actually five 
progressive steps in the transformation of plastic sheet 
stock into a completed box using this new machine. 
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The location of each of these steps may be seen in Fig. 1, 
a side view of the machine with top safety covers re- 
moved. The roll sheet stock, slit to the proper width, 
is mounted in position on the upper right of the ma- 
chine. Reading from right to left the steps in their 
proper sequence are: 


No. 1—cut-off 


No. 2—blanking 

No. 3—first crimping 
No. 4—second crimping 
No. 5—sealing. 


The isometric drawings accompanying this article are 
designed to illustrate better these various steps and the 
complete operational sequence. 


Step Ne. I—the cut-off 


Figure 3 shows the cut-off station, the first step in the 
production of the box. The rack and pinion in the left 
foreground is the feeding device which may be set to 
feed out the desired length of stock. This length of 
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stock comprises the width of the box. Before this blank 
is cut from the roll, it is fastened to a set of nine vacuum 
cups mounted on an indexing block, one of which can be 
seen in the right center of Fig. 3. A series of these 
blocks are fastened, in turn, to a chain which runs the 
entire length of the machine. The chain is indexed 24 
in. between each cycle in order to feed the blanks from 
station to station. 

At each station there is a pick-up table which oper- 
ates vertically. After the chain has placed the indexing 
block into its proper position, the table rises and locates 
the block accurately by means of tapered locating pins. 
As it continues to rise, it raises the block off the chain 
and continues upward until it has placed the acetate 
sheet in position for the particular operation performed 
at that station. After the operation has been per- 
formed, the table is dropped so that the indexing block 
again engages with the chain and is carried along to its 
next location. In the case of station one, the operation 
consists of first forcing the suction cups against the 
sheet so that it is gripped securely and then cutting the 
proper length of stock from the roll. This sheet 
mains with its particular indexing block until the box 


is completely formed. 

When the time came to purchase the suction cups that 
hold the plastic sheet to the index block, the company 
was unable to locate the proper size cup molded from a 
stock which would not deform the thin cellulose ace- 
tate. Several cup molds were made in the laboratory 
and, after much experimenting, a very soft rubber cup 
was produced. This cup grips the surface of a 0.005 in. 
sheet of cellulose acetate without deforming it and, at 
the same time, creates and holds a suction sufficiently 
strong to carry the sheet through all operations. 

A number of rather complex problems were encoun- 
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10—Here an unsealed box 


has been completely 
crimped and is ready to be 


indexed to sealing station 


_— 
# a : 


tered in developing this first—the cut-off—station. For 
example, if the thermoplastic sheet is wound in a small 
diameter core, it takes a permanent roll set and cannot 
be successfully formed into an even box. Conferences 
with raw material manufacturers finally resulted in 
material being shipped on 9-in. cores, eliminating the 
problem of excessive stock curvature. 


Step Ne. 2—blanking 


After the cut-off has been completed (Fig. 4), the 
chain and block are indexed 24 in. to the second station 
where blanking is performed (Figs. 5 and 6). At this 
point the block rests directly above its locating holes in 
the corner stamping station. The table rises and picks 
the indexing block out of its chain socket and, at the 
same time, raises the lower dies against the sheet. As 
the table rises higher it encounters the upper half of the 
dies and stamps out the four corners of the box. 

The four-corner stamping dies are a set of male and 
female dies made of hardened tool steel. They are sus- 
pended from a casting on top of the machine and are 
adjustable in all four directions by lead screws with ver- 
nier reading scales. They can be set for any size blank 
within the range of the machine. 

With the four corners cut from the plastic box blank, 
the table returns to its original position where the block 
is once again set in its chain socket and is moved along 
to the next station where the first crimping operation is 
performed. 


Step Ne. 3—first crimping 


The dies at this station, which serve to bend up two 
sides of the box, are long parallel blades at the top and 
grooved bars at the bottom (Figs. 7 and 8). In this 
operation a bead approximately '/\. in. wide is molded 
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ll—At sealing station, box is clamped against male form 


while four wicks print solvent line along vertical edges 





12—Above, arms carrying pressure pads start to force 


flaps around corner in order to apply sealing pressure. 


13—Below, solvent applicators are forced back so flap 


can be pressed on box surface printed with the solvent 
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along two of the bottom sides and, at the same time, a 
like bead is molded on all four of the vertical sides. 
Tests made on the crushing strength of boxes with these 
beads showed them to be approximately twice as strong 
as boxes whose sides were only bent and not beaded. 
The dies are hot and their temperature is determined 
by the thickness and type of sheet involved. These 
dies as well as the stamping dies are adjustable to and 
from the center line of the machine and their length 
permits the forming of any size sheet within the range of 
the machine. This provides more structural strength 
than would ordinarily be the case and consequently 
allows use of lighter gage sheet for a given application. 


Step Ne. 4—second crimping 


As the block is indexed to the next, or second crimp- 
ing station, it is rotated 90° by passing the indexing 
block over a cam. Figure 9 illustrates the engineering 
of this rotative motion. The second crimping station 
is exactly the same as the first and operates in exactly 
the same manner. At this station the two remaining 
sides of the box are bent up (Fig. 10). The chain then 
indexes to the final or sealing position. 


Step Ne. 5—sealing 


This station of the machine is, without doubt, the 
heart of the unit. Many thousands of hours of re- 
search and development and much ingenuity were nec- 
essary to evolve this almost magical operation. Since 
it was necessary to have a production speed of at least 
1000 complete boxes per hr., only 3.6 sec, could be 
allowed per box for the entire sealing operation. Nine- 
tenths of a second was needed for indexing the sheet 
from station to station. Since the maximum height for 
a box was set at 4 in., the sealing table had to rise ap- 
proximately 4'/; inches. For this reason an additional 
nine-tenths of a second was required for raising and 
lowering the table. Deducting this 1.8 sec. from the 
total allotted time of 3.6 sec. for this station, there re- 
mained but 1.8 sec. for the application of the sealing 
compound and holding the pressure which is needed to 
set the joints. 

After the motions necessary to complete all sealing 
operations had been laid out, it became apparent that 
only '/: sec. would be available for pressure on the com- 
pleted joint. Since the box was formed in the machine 
with its sides in a vertical position, it was necessary to 
print the solvent on the box in a strip approximately '/, 
in. wide and 4 in. high to insure the top part of the joint 
receiving as much solvent as the bottom part. After 
several months of experimenting an applicator was de- 
veloped that would do this work with gravity feed 
directly through a porous metal plate. The metal 
components of this plate as well as the method of its 
fabrication are being held confidential. It is possible 
that this ingenious development may have many thou- 
sands of uses in addition to its present job in this box- 
making machine. 

For this sealing station a male form must be produced 
for each size box although one form will produce any 
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14—Here a completed box 
is ready to be indexed and 
stripped off of vacuum 
cups on the knockout 
chute. The pressure pad 
bar is shown directly in 


the center above the box P 


height box within the limits of the machine as long as 
the length and width remain constant. As the vertical 
moving table at the sealing station moves up and carries 
the indexing block and its partially formed box into the 
operating position, the setup appears as shown in Fig. 
11. The four sides of the box are here shown clamped 
against the form while four porous metal wicks print a 
line of solvent along the vertical edges of the box. As 
soon as the solvent is printed, another set of movable 
arms approaches the block at right angles to the motion 
taken by the wicks. This set of arms carries small 
pressure pads that force the flaps on the box around the 
corner of the box (Fig. 12) and apply the necessary pres- 
sure for sealing. As these pressure pad arms move 
into the form they force back the solvent applicators so 
that the flap can be pressed on the surface of the box 
which has previously been printed with the solvent 

Fig. 13). After the pressure pads have held the pres- 
sure against the flap for approximately '/: sec., the 
movable arms return to their original position and the 
box is ready to be removed from the form (Fig. 14). As 
soon as the table at the sealing station starts downward, 
carrying the indexing block with it, air is turned on by a 
cam. This air forces knockout pins downward. These 
pins are located inside the form and serve to force the 
box off the form and hold it on the table and on the rub- 
ber suction cups while they are descending. 

As the chain is then carried through its next indexing 
cycle, it passes through a slot in the discharge chute 
where two arms strip the box from its vacuum cups and 
discharge it from the machine (Fig. 15). The chain 
then rides over a sprocket and eventually returns the 
indexing block to the starting end of the machine. 
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15—End machine view shows knockout chute and sealing 


station with covers removed. Solvent bottles also seen 
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Plaskon Melamine Formaldehyde Molding Compound 
Plaskon Resin Glues 
Plaskon Industrial Resins 


The versatility of Plaskon Materials permits their adaptation 
to a wide range of requirements in industrial production. 
These materials offer manufacturing and sales advantages 


which can induce profits for you in many ways. 
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PLASKON UREA-FORMALDEHYDE PLASKON RESIN GLUES 
MOLDING COMPOUND Hot- and cold-setting resin glues to 


meet a wide range of requirements in 





1. Wide range of lightfast hues, from 


translucent natural and pure white the veneering, and laminating of 


woods. The resin glue line, being in- 
fusible and insoluble, is permanent 
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2. Smooth surface, eye-catching, warm proof against extremes of temperature, 
ouch gasoline, oil and common solvents. 
3. Completely sistant to common 
organic solvents, impervious to oils PLASKON LOW-PRESSURE 
ind greas 
LAMINATING RESINS 
Possesses high flexural mpact and 
: Unlike conventional condensation 
tensiiec st neti 
resins, these Plaskon Resins produce 
5. Highly resistant to arcing and track excellent laminates with glass fibers, 
ing under heavy voltages and high cellulosic fabrics and paper for struc- 
frequencies tural and decorative purposes. Rayon, 
asbestos, and similar fabrics can also 
PLASKON MELAMINE MOLDING be used 
COMPOUND 
The construction and tonal qualities of 
1. Assures ample protection wheré¢ PLASKON SPECIALTY RESINS 
ragh many fine pianos is with 
water or high humidity prevent the We can furnish gluing, bonding, wet permanence of Plaskon Resin Glue. 
e of mpounds strength, low-pressure laminating and 
2. Exceptional resistance to acids and other types of resins to meet any spe- 
ilkalies. Non-porous, non-co cialty needs. 


Under extreme conditions of hea § PLASKON DIVISION 

ogee <r ona apelin egy LIBBEY-OWENS-FORD GLASS CO. 

high dielectric strengtt 2121 Sy'van Avenue « Toledo 6, Ohio 
Canadian Agent: 

Canadian Industries, Ltd., Montreal, Que. 
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Plaskon Molded Color lends sparkling dis- 
tinction to containers and closures for a great 
many different drug and cosmetic items. 






Plaskon Molded Color has high insulating Plaskon plastics can be molded into large, 
and decorative value, and is used for many intricate structures that are light in weight 
different types of electrical applicetions. but extremely strong. 








Plaskon Molded Color reflectors are strong, 
light in weight, will not dangerously 
shatter, and permit high lighting efficiency. 








Better tools from molded laminates 


by LAWRENCE WITTMAN?t 


Glass fabric impregnated with unsatu- 
rated polyester resins and addition-type 


polymers comprise the laminated tools 


SING low pressure laminating techniques, the cost 


and time consumed in the manufacture of tools 
can now be reduced; and the tools so produced 
are more serviceable and generally improved. The 
achievement of these desirable objectives was the prin- 
cipal aim of the simplified tooling program which has 
been under way for over four years at Republic Avia- 
tion Corp. During this period the study and use of 

plastics, plastic type constructions were emphasized. 
It was the inherent shortcomings of cast plastics and 





the suggested remedies, particularly the use of Fiberglas 
cloth to reinforce castings, which led to the present de- 





velopment and large scale use of molded laminate tools. 
Although the tools have been in use at Republic’s plant 
almost two years, this is the first time that information 
concerning methods of production has been released. 
This policy of holding up on the publication of methods 
was adopted advisedly to preclude the possibility of dis- 
seminating prematurely optimistic information which 


* Speech delivered before the S.P.I. Annual Convention in Chicago, May 9 
t Tool development engineer, Republic Aviation Corp., Farmingdale, | 
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later experience might disprove. It can now be stated 
that the most optimistic expectations have been fully 
realized and in many respects exceeded. Savings of 
over $100,000 in tooling costs, on applicable tooling, 
during its first full year’s use is ample evidence of the 
economy of this tooling system. 


The problem of producing tools 


In the manufacture of all manner of metal products, 
special tools are required to perform certain definite 
fabricating operations. These are generally called 
project tools and include drill jigs, checking and as- 
sembly fixtures, and forming tools. In aircraft as well as 
in many other sheet metal industries the parts are of 
complex contour and curvature. Since the tools used 
in the fabrication of such parts must necessarily follow 
every intricacy of contour, their manufacture can be 
expensive and time consuming. 

When the tools are made of steel, many or all of the 
following operations are involved: cutting, forming, 
assembling, welding, reforming to remove welding warp- 
ge, fitting and grinding. Low pressure molding elim- 
inates all of these tedious operations and yields average 
time savings of 60 percent. Moreover it has been found 
that contours are more faithfully reproduced and that 
the tools are less liable to distortion and damage in 
service. The usefulness and practicability of this 
method is further evidenced by the fact that at 
Republic’s plant molded laminate tools have entirely 
replaced steel tools in all suitable applications. 


Wide application possibilities 


Laminate tooling is applicable to a wide range of tool 
types wherever contours or odd shapes need to be main- 
tained. Size, of course, is no limiting factor. Tools as 


small as a few square inches in area and as large as 14 





ft. in length have been made. The list is growing but 
following tools are typical successful applications: 

Routing fixtures—These tools are used as guides in 
cutting the periphery and cut outs in formed sheet 
metal parts to the required dimensions using standard 
routing machines. Figures 1 and 2 show typical molded 
laminate fixtures; Fig. 3 is a comparable steel tool. 

All routing fixtures, both steel and laminate, are sub- 
ject to occasional severe damage due to improper han- 
dling by the operator. In molded laminates such damage 
is easily repaired, without secondary difficulties arising 
as a result of the repairing operation. Such difficulties 
sometimes appear during repair of steel tools where 
welding warpage necessitates further rework of the tool 
to bring it back to its original shape. 

An interesting sidelight on laminate routing fixtures 
is that, due to their light weight, even the largest fix- 
tures can be readily handled at the machine as illus- 
trated in Fig. 4. When these tools were made of steel 
it was often necessary to perform the cutting operation 
with portable hand routing machines, in which case the 
fixture must be mounted on a rigid base, thus increasing 
the cost of the tool. The relatively inaccurate, costly 
hand routing operation has been all but eliminated. 
Drill jigs—Drill jigs fall into three categories: 

1. Drill nests are one-piece moldings which locate 
the metal part for the drilling operation. Figure 5 is a 
typical steel tool of this type; the laminate counter- 
part would look like the fixture shown in Fig. 2 but with 
the addition of bushings in the laminate. 

2. Drill racks fit over a base structure which in 
turn holds one or more parts in position for the drilling 
operation. Figure 6 shows laminate racks; a similar 
steel tool is to be seen in Fig. 7. 

3. In jaw-type fixtures both the base and rack follow 
identical contours. In this case bushings are sometimes 











located in both portions of the tool. Figure 8 shows a 
steel tool of this type. Laminate tools would have sub- 
stantially the same appearance except that the support- 
ing structure would be of much lighter construction. 
Checking fixtures—-As the name denotes, these tools 
are used to check the accuracy of formed parts both as 
to contour and trim lines. Figure 9 illustrates a steel 
tool of this type; Fig. 13 is a laminate checking fixture 
in the process of being molded. 

Assembly fixtures—These fixtures serve to hold pre- 
formed parts in position for assembly operations. Such 
tools are either constructed entirely of laminate or the 
fixtures are built partially of laminate sections in 
combination with conventional materials. Figures 10 
and 11 are simple fixtures though they involve complex 
contours. It is worthwhile to note that, in essence, each 
of these tools is completed in a simple molding opera- 
tion. Figure 12 is a fairly large assembly fixture 
with base molding combined with laminate drill racks. 
Spotweld fixtures—These tools serve to hold two or 
more metal parts in alignment for the welding opera- 
tion. The dielectric properties and low weight of 
molded laminates are of additional advantage. 
Installation fixtures—-These fixtures must be con- 
stantly lifted on and off previously completed large as- 
semblies. Again the low weight of laminate tools is a 
distinct advantage. These tools look much like the 
racks shown in place and being applied in Fig. 12. 

As for application possibilities of molded laminates 
to tooling, one might say, in general, that they are lim- 
ited only by a manufacturer's imagination, tooling and 
laminating “know-how,” ability to surmount problems. 


Teol preperties vs. materials 


During the war years tooling simplification was in 
some measure achieved with cast plastics which proved 
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reasonably satisfactory in certain types of tools and for 
short runs or for temporary use. The principal defi- 
ciencies of the available casting resins—namely, casting 
inaccuracy due to shrinkage, lack of toughness and di- 
mensional instability—have been overcome through 
the use of the proper laminating materials. 

To achieve maximum toughness, rigidity and dimen- 
sional stability under all conditions of use, Fiberglas 
cloth is relied upon exclusively as the filler material in 
molded laminate tools. For purposes of cost reduction, 
glass fiber mats are about to be evaluated. The accu- 
racy with which the contour is reproduced in the lamin- 
ate, however, is largely a function of resins, molding 
method and curing conditions. All the contact pressure 
type resins so far tested have proven equally satisfac- 
tory as far as accuracy is concerned. Resins likewise 
control the aging characteristics of the tools. Although 
other resins have been used from time to time only 
Laminac' and BCM®? have been in service long enough 
to warrant the conclusion that the products are dimen- 
sionally stable. It is probably correct to assume that 
the other members of the polyester resin family will per- 
form as well. 

By far the largest portion of nearly 1000 molded lam- 
inate tools have been made with BCM resin which was 
adopted early in this work principally on the basis of its 
excellent handling and shelf life characteristics. The 
BCM impregnated glass fiber cloth (which can be safely 
held under refrigeration for periods of six months or 
longer) is non-sticky yet has sufficient tackiness to allow 
éasy layup even on vertical surfaces. 

The actual process of manufacturing laminate tools 
is well known to the low pressure industry as vacuum 
bag molding. This method lends itself to this work 
since generally only one tool, or at most a few duplicate 
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tools, are made. Although the method involves high 
labor costs, considerable economies over steel are ef- 


fected through the bag molding of tools. 


Variation in production technique 


To achieve an efficient tool production system some 
variations in technique have been introduced. The 
first, and perhaps the most important variation, is the 
complete elimination of cloth tailoring. Since only cer- 
tain portions of any part being fabricated need be held 
accurately, it was found unnecessary to mold a com- 
plete laminate surface. Thus, in lieu of a tailored pat- 
tern, it is possible to use strips (varying in width from 
| to 4 in.) cut from the impregnated roll of glass fabric. 
In laying up the strips the workman merely follows the 
layout marked on the mold by the foreman (Fig. 13). 
[t is apparent that this layup system also reduces con- 
sumption of both the glass fiber cloth and the resin 
when it is considered that the finished laminates range 
in thickness from */,;. to */s in. (some being made of as 
many as 24 plies of cloth) and that the laminate is built 
up only in those areas where it is required for contours 
and reinforcing purposes. 

It is obvious that wherever the strips cross or meet, 
the laminate will have double the normal thickness. 
Such a build-up is not only bulky but actually inter- 
feres with the proper use of the tool. The difficulty is 
overcome by the use of a staggered layup which yields 
a laminate of substantially uniform thickness. The ex- 
perience of the workman and the care taken in building 
up such a heavy layup is one of the secrets of successful 
laminate tool production. 

In some cases the tools are molded over sample metal 
parts but, more generally, gypsum plaster molds (either 
male or female) are used. These are made directly from 


the master model plasters known as mock-ups. All 


molds must be sufficiently dried out to prevent the gen- 
eration of water vapor during the curing process. 
The vapor not only retards the cure of the resins im- 
pregnating the glass fiber base material but has also 
been found to weaken the polyvinyl alcohol vacuum 
blankets used in the curing. 

To prevent adhesion of the laminate to the plaster, 
the mold surface must be treated with a release agent. 
Moreover, mold surfacing and release agents play an 
important part in the production of good surface fin- 
ishes on laminates. Recent work with new plaster mold 
surfacing treatments combined with overlay techniques 
indicate that it will be possible to mold laminates with 
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sufficiently fine surface finishes to permit their use in 
the manufacture of metal forming tools. 

After completing the layup, the mold is transferred 
to a steel curing table where it is covered with a cello- 
phane separating sheet and a vacuum blanket clamped 
to the edges of the table (Fig. 14). Through quick act- 
ing connectors the vacuum and gage lines are attached 
to the underside of the table. From 20 to 28 in. of va- 
cuum are maintained throughout the cure which aver- 
ages 2 hr. in a circulating hot air oven. 

It should be mentioned that this relatively long cure 


cycle is required primarily because of the bulkiness of 


the molds. In the 200 to 250° F. cure temperature 
range the resins can be cured in half an hour or less. 
Since the molds are used only once and the resulting 
products must be perfect, there is no opportunity for 


experimental determination of cure cycles. Minimum 


curing times could be maintained by means of instru- 
ments recording the actual laminate temperature. 
However, the problem has not been of sufficient impor- 
tance, thus far, to warrant adoption of this refinement. 


Finishing the molded tools 


After the cure and upon removal from the mold (Fig. 
15) the laminates go to the refining section where non- 
working rough edges are filed and sanded smooth, trim 


lines are cut, sanded and filed accurately, and steel drill 
bushings inserted where required. Tools which must 
have extreme inflexibility are further reinforced with 
lightweight non-ferrous tubing or sheet materials such 
as Masonite or phenolic laminate. The tool is then 
ready for use or is mounted as part of a larger tool. 

In the case of drill jigs, steel drill guide bushings of 
the shoulder-type are used throughout. These are in- 
serted in the laminate in the same manner as they would 
be in steel or in any other material since it is uneconomi- 
cal and often impractical to mold them in place as in- 
serts. Screw bushings have proven quite satisfactory 
for small holes. For drilling holes larger than number 10 
drill size, press-fit bushings are used. 

Where a ‘curacy between hole locations must be held 
to a closer tolerance than about 0.007 in., the bushings 
are mounted in small steel plates which have been pre- 
viously fastened to the laminate. The operation of fast- 
ening these steel plates can be facilitated by locating 
them on the mold in contact with either the top or bot- 
tom of the layup. Thus, when curing pressure is ap- 
plied the steel plate will impress itself on the laminate. 
After the cure it is only necessary to apply rivets or 
screws without any further surface preparation. 

Metal bonding techniques employing resin adhesives 
are being studied and, if successful, will further simplify 





this and similar operations by the elimination of me- 


chanical fasteners such as rivets, screws and bolts. 


Alteration and repair 


\s previously mentioned, very few tools (exclusive of 


routing fixtures) are damaged in service. It is likewise 
true that relatively few aircraft tools live out their use- 
ful life without having undergone some alteration to 
take care of design changes or changing tool require- 
ments. Molded laminate tools are susceptible to all 
manner of repairs and alterations. With materials, 
methods and equipment developed for this purpose, re- 
pairs are not only quickly made but it is often difficult 
to distinguish between the repaired section and the 
original. Curing of patches or additions can be done in 


is little as 5 minutes. 


Extended applications 


[t is felt that, as yet, only a start has been made in the 
use of low pressure laminating in the tooling field. Al- 
though the applications mentioned thus far are worth- 
while and valuable, we know that the field has not been 
fully explored or exploited. For instance, it is possible 
to visualize the large scale use of laminates in the metal 
forming field. Sufficient development work and pre- 
liminary testing have been completed so that the early 
production of such items as contoured press blocks, draw 
dies, punches and restriction plates can be foreseen. 
lhese applications should yield greater economies than 
those obtained with laminated fabricating tools. 

The inherent accuracy, low bulk and light weight of 
laminated tools, combined with the relatively versatile 
methods employed in their manufacture, makes this 
system adaptable to many types of tools—not only in 
aircraft but also in such other manufacturing lines as 
automobiles, buses, trucks, boats, furniture and, of 
course, sheet metal products. In short they can be ap- 
plied in any industry where holding fixtures of various 
Lypes are required. 

At this point it may be well to throw out a word of 
caution. It would seem from the description given here 
that this is a fairly simple process. And it is just that 
providing trained personnel possessed of knowledge and 
experience of the many tooling and laminating technical 
details are available. One might say that the produc- 
tion of molded laminate tools requires the happy mer- 
er of conventional tool making experience with lam- 
inating ““know-how.”’ 

There has been much discussion lately regarding the 
need for the development of cheaper and faster low 
pressure production methods. This is an objective that 
should be pursued and one in which the author is very 
much interested. However, it would seem that there 
are still many other fields of application where the pres- 
ently available talents, techniques and materials of the 
low pressure field could find advantageous use. It is 
hoped that the information contained in this article will 
not only add to the prestige of the low pressure laminat- 
ing industry but serve as a springboard toward even 
further tooling simplification. 
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BEETLE offers an unbeatable combination of advantages to stimulate sales, simplify production 





and reduce production costs. It has helped to create many sales success stories for prominent 


manufacturers...in items ranging from housings to closures, from tableware to buttons. 


BEETLE may well be the plastic for your products, too. For the specific and comprehensive data 
you need, write for copy of our new booklet, “Designing For Sales With Molded Beetle Plastics.” 


American Cyanamid Company, Plastics Division, 32 Rockefeller Plaza, New York 20, New York 


BEETLE® plastics —urea-formaldehyde thermosetting molding compounds. MELMAC* plastics — melamine-formaldehyde ther- 
mosetting molding compounds, industrial and laminating resins. URAC* resins—vurea-formaldehyde thermosetting industrial 
resins and adhesives. MELURAC* resins — melamine-vrea-formaldehyde thermosetting resin adhesives and laminating resins. ( 


LAMINAC® resins — thermosetting polyester resins. PHENAC* resins — phenol modified resorcinol thermosetting resin adhesives. 
*Reg. U.S. Pat. Off. 

















EASY TO MOLD 


BEETLE . . . available in various plasticities and in powder or 
granular form to meet specific molding requirements... assures speed, 
ease and economy in all types of production. 


EASILY SOLD 


BEETLE meets an established and growing demand for molding 
compounds with a wide range of special properties. BEETLE provides 
high insulation, dimensional stability and chemical inertness; 

in addition, it is odorless, tasteless, extremely lightweight and an 
excellent medium for diffusion and transmission of light. Since BEETLE is 
a thermosetting plastic, it will not soften under exposure to heat. 








SWELL TO BEHOLD 


BEETLE’s permanent, rich, complete range of colors and lustrous finish 
create exceptionally compelling ‘‘sell’’ through sheer eye-appeal. 
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PUBLIC’S BEEN TOLD 


BEETLE’s reputation as a plastic that performs as planned has been 
completely established through its long and varied use in a host of end 
products recognized by and publicized to the consumer...and your 
molder knows this material. 





COME INTO THE FOLD 


BEETLE, which has been in short supply, will become increasingly available 
in the last quarter of 47. So plan now to be more ac.ive in the BEETLE 
family. Join the fold—for increased sales through colorful BEETLE. 






























2, 3, and 4 pole 
50-100 Ampere 
Heavy Duty 
Switch Arms 
molded by 
Allen-Bradley Co., 
Milwaukee 4, Wis. 
(3 pole—50 amp. 
Arm shown). 
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CLAREMONT PLASTIC FILLER : 
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Heavy duty electrical equipment must be safe... vide formulations with excellent moldability . . 
and strong! The fine electrical properties of a phe- high impact strength \. . durability. the 
nolic resin give these switch arms the safety One of the four fypes of Claremont Cotton Lec 
factor required. A tough cotton filler supplies Fillers (available in flock, thread, chopped fabric for 
rugged strength from pole to pole, enables these and cord) will provide Whatever strength factors me 
parts to take rough handling and abuse. your moldings may require. All are carefully 

In compounding their Black Resinox #3941, a graded, clean, uniform in size and processed to 
plastic with the “give” and “take” necessary to your special needs. A list of your specifications 
meet the rigid specifications of heavy duty elec- will bring you samples fdr laboratory test runs. pla 
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trical applications, MONSANTO used a CLARE- of 

MONT cotton flock filler. Claremont fillers pro- inquiries invited! the 
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C L A R E M © N T THE FILLER c IS THE HEART at 

WASTE MANUFACTURING CO. cen 


“The Country’s Largest Manufacturer of Flock” CLAREMONT, N. H. 
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Plastics as optical cements 


by HAROLD W. COLES, HARRY B. DEUBERRY, FRANCIS P. CURRY and WALTER F. SCHULZ* 










Tests conducted on a large number of syn- 
thetic resins to determine their suitability as 
optical cements are outlined in general terms. 
Up to the present time, no single resin has been 
found which fully meets the requirements of 
the ideal cement. The need for continued 
study is indicated. Complete data should be 
obtained for each application of a cement so 
that optical specifications may be written 
which will govern their behavior under a given 


set of conditions. 








NE of the less spectacular but nevertheless im- 
portant achievements during the war was the de- 

velopment by the optical industry of cements 
which passed the rigid requirements of the services for 
optical instruments. With advances in aeronautical 
science and elevation of standards for precision instru- 
ments, it became apparent that the long-used Canada 
balsam would no longer meet the extremes in tempera- 
ture variation and the high optical quality required for 
the vitally necessary lens and prism systems in this new 
technical era. But, although the desire and the need 
for a new cement existed, the development of such a 
material appeared to present insurmountable difficul- 
ties due to the properties and quality required for high 
Synthetic resins and 
plastics were investigated with the result that a number 


precision and mass production. 


of compositions were developed which adequately met 
the requirements for an optical cement. 


Resins used as optical cements 


Butyrkin' added linseed oil to fir balsam and boiled 
the mixture to obtain a glass cement. The British? 
used a special cement, based on Canada balsam, for 
cementing doublets of polystyrene and methyl methac- 
rylate. A larch tree extract, possibly that termed 


. Bouse h & Lomb Optic al Co., Rochester, N. Y. 
“Cement for glass," by I. D. Butyrkin, Russ. Pat. 55,150 (June 30, 1939). 
“Lenses from plastics,"" Anonymous, Brit. Plastics 18, 219 (May 1946). 





Kollolith® (np 1.5354), methyl methacrylate and poly- 
styrene were used in Germany. Falkoff* suggested a 
homogeneous mixture of abietic acid esters. Nevillite® 
(Clarite, Balsamite), a balsam type, is easy to apply but 
is brittle and does not withstand temperature ex- 
tremes. Polymerized styrols have been recommended.*® 

A composition is made by heating benzoic acid and/or 
cinnamic acid with glycerol and cyclohexanols in the 
presence of phenol and aldehydes.’ The product is de- 
hydrated by heating under reduced pressure. A thermo- 
setting cement, containing a catalyst with an absorption 
band at 350 uw and called U.V.—-101, was announced.* 
This cement (np 1.535) may be cured by exposure to 
ultraviolet, but preheating of the lenses and heating of 
the cemented optics are recommended to guarantee 
complete curing. 

Normal butyl methacrylate, generally cross-linked 
with such agents as methacrylic acid, methacrylic an- 
hydride or divinylbenzene, was widely used. The 
principal ones used by optical facilities were called® 
HE-225 and HE-229. Imperial Chemical Industries, 
Ltd., used this type of cement. Davis and Wayman” 
preferred a combination of n-butyl methacrylate and 
Staybelite No. 10 resin (45 percent) which they termed 
C.L.S.-7.. The same authors discussed the relative 
merits of n-butyl methacrylate and Allymer CR-39 
(allyl diglycol carbonate''). These authors appear to 
favor the former because of its claimed greater ad- 
hesion to glass. The use of the latter substance, called 
PKR-15,"? is the subject of a detailed report." 

Numerous other synthetic resins have undergone 
trials but no reports have yet appeared. Work carried 
out in the Optical Engineering Shop of Frankford 
Arsenal will probably appear as PB reports. Other 

a * Manufactured by Voigt & 5 Hockaene Gottingen, Germany 

“Optical cement,”’ by A. Falkoff, u 8. Pat. 2.3 2, 358, 696 (Sept. 19, 1944). 

5 : Neville Co., Pittsburgh Pe. 

* “Optical Cement,” E. Hopkinson, U. 8. Pat. 1,777,309 (Oct. 7, 1930). 

7 “Cement for glass,"” by L. Pechin, French Pat. 722, 128 (Aug. 30, 1931). 

8 Distributed by Argus, Inc., “For instance,’ No. 15 (1945), published b y 
American Cyanamid Corp., New hing “h » Sey 


*® Eastman Kodak Co., Rochester, 
1%” “Cements for optica meget by HE M. Davis and R. 8. Wayman, 


Canadian Plastics 3, 51 (Mar. agg 1945). 

11 Allymer Instruction Sheet No. 44- Coanbie Chemical Div., Pittsburgh 
Plate Glass Co., Barberton, Ohio. 

12? Bausch & Lomb Optical Co., Rochester, N. Y. 

13“*The use of Columbia Resin se Y 39 as an optical cement,” by H. W. 
Coles, H. Deuberry and F. P. Curry, J. Opt. Soc. Amer. 34, 623 (Oct. 1944). 
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1—Refractive indices of Gelva and Santolite W-4 mixtures 


possibilities, as Kriston,'* Vibrins,'"® Marco resins,"* etc., 
have not yet been adequately tested. 
Requirements of an eptical cement 


The following properties are those considered nec- 
essary for a satisfactory optical cement: 


1. Crystal clarity; no color. 

2. High visible light transmission. 

3. Little fluorescence. 

1. Satisfactory index of refraction. 

5. Minimum plasticity or cold flow. 

6. Homogeneity throughout cement layer and free- 


dom from strain. 
7. Minimum shrinkage on curing. 

8. Capable of withstanding sudden and extreme 
temperature variations (—65 to 160° F.). 

9. Resistance to water immersion. 

10. Resistance to thermal and physical shocks. 

11. Resistance to aging and weathering tests. 

12. Satisfactory adhesion to glass and plastics. 

13. Must not cause astigmatism, eccentricity, sur- 
face distortion, poor definition or change in focal 
length. 

14. Satisfactory elasticity. 

15. Workable by factory operators. 

16. Suitable for truing operations. 

17. Capable of laboratory preparation in quantity 
to desired cleanliness and suitable viscosity. 

18. Adaptable to satisfactory cementing processes. 

19. Lack of blisters and edge run-ins in cemented 
combinations. 

20. Adaptable to satisfactory decementing or sepa- 
ration methods. 

The resins included in the following experimental 

study were judged according to these properties. 


Experimental study 
Preliminary tests—First efforts by the technical staff 


of the Bausch & Lomb Optical Co. in this cooperative 


"4 B. F. Goodrich Chemical Co., Cleveland, Ohio. 
¥U. 8. Secreta hs Naugatuck Chemical be New York, N. Y. 
* Marco Chemical Co., Sewaren, N. J. 
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program were directed toward the development of a syn- 
thetic thermoplastic material similar to Canada balsam 
in use and application. Polyvinyl acetate and co- 
polymers with polyvinyl chloride were investigated but 
ultimately rejected because of difficulty of preparation, 
high flow point, ease of oxidation and excessive cold 
flow. Combinations of polyvinyl acetate (Vinylite 
AYAA) with glucose derivatives” (pentapropionate, 
pentabutyrate), levulinic acid, and 
yielded 
promise, but these were finally discarded due 


pentapalmitate, 
cements of some 


to diffi- 


culties in production and application and to inability to 


sucrose octaacetate solid 


pass weathering tests. The failure patterns of the 
different combinations were so characteristic that it was 
possible to identify the cements by roof weathering 
tests. 

One combination of Vinylite with a_ plasticizer, 
Gelva" and Santolite W-4," proved of value for certain 
prisms which would not undergo wide temperature 
changes. “The index of refraction of various combina 
tions of these materials is shown in Fig. | 

Efforts were next directed to the study of balsamic 
esters of rosin.” Various combinations of diethylene 
methyl dihydroabietate and pen- 


Further 


glycol diabietate, 
taerythritol tetraabietate were tried. varia- 
tions of these resins with castor oil and/or sucrose octa- 
acetate in the formulae underwent prolonged study and 
trial. The former preparations were rejected due to 
excessive cold flow and lack of ade- 
The latter for mu'ae 
cases incompatible. Study of this type 
did, however, lead to the development of a polymer 
cement for limited application. Although it (Bal- 
samite) was a synthetic material light in color and with 


darkness of color, 
quate cold temperature resistance. 
were in most 


good transmission, it never gained wide usage due to its 
inability to withstand low temperatures and its ex- 
cessive cold flow. 

Failure of the above materials to meet the required 
specifications led to the study of thermosetting and 
thermoplastic plastics and resins of the monomer type. 
It was reasoned that such a monomer polymerized to a 
medium viscosity type resin would provide a cement 
which would make possible the cementing of optical 
elements which, after alignment, could be oven-baked to 
complete the polymerization of the resin. 

The logical choice for first investigation was, of 
course, methyl methacrylate monomer, 
imitator of glass from the family of organic compounds. 
The monomer and other members of the series, isobuty! 
and n-butyl methacrylates, were polymerized from un- 
stable liquids catalyzed with benzoyl peroxide (which 
partially cross-links the higher members of the series) to 
syrups which could be easily applied as optical cements. 
They failed, however, to meet all the desired qualities. 
Preparation was difficult, even in atmospheres of carbon 
dioxide, and extremely close control was required due to 
the exothermic reactivity of these monomers and to the 


the optical 


" Corn Products eieing Co., New York, N. Y. 
" Shawinigan Products Co., New York, N YX. Gelva is not compatible wit! 


1 Monsanto Chemical Co., St. Louis, Mo. 
* Pentalyn and Flexalyn, ‘Hercules Powder Co., Wilmington, Del. 
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utocatalytic nature of the polymerization. These 
momomers were finally rejected for production use be- 
‘ause of the wide occurrence of blisters and run-ins in 
he cement interlayer and the lack of practical adapta- 


jility to optical truing methods. Vinyl acetate mono- 


ner, similarly polymerized, was discarded because .of 


he volatility of the monomer, blistering of the inter- 
ayer, excessive shrinkage, and lack of adaptability to 
yptical truing. 

Copolymerization of the above monomers in a variety 
f combinations and with methallyl methacrylate, allyl 
nethacrylate and allyl levulinate, received considera- 
Mix- 


ures of Canada balsam and methyl methacrylate 


ion but no outstanding improvement was noted. 


nonomer in compatible percentages gave a cement 
similar to regular solid Canada balsam with good cold 
resistance, but was later discarded due to its cold flow, 
border-line incompatibility and difficulty of preparation. 
during the study of such mixtures, a very interesting 
formula was developed using pentaerythritol tetra- 
ibietate dissolved in n-butyl methacrylate and polymer- 
zed to a suitable viscosity in the presence of carbon di- 


xide. This cement was used in specialized applications. 


Columbia Resin Allymer No. 39 


his thermosetting allyl resin was immediately started 


Investigation of 


when the properties of the monomer were announced.?! 
However, the fact that the polymer shows little adhe- 
sion to glass when cast in thick sheets caused some 
doubt as to its usefulness for cementing optics; but it 
was soon found that in thin interlayers the adhesion 
to glass was such that the glass would break in most 
ases without the cement bond being affected when 
emented pairs were subjected to mechanical shock. 
Allymer CR-39 was found to be compatible with a 
large number of plasticizers including Flexol DOP,” 
ethyl malonate,®* plasticizer J-111,* allyl levulinate,™ 
methallyl levulinate,™ methyl and ethyl levulinate,** 
dimethyl and dioctyl phthalates,** sucrose octaace- 
tate,™ E-15." 


lhese plasticizers were considered as a medium for 


97 
4 


dibenzyl sebacate” and Santicizer 


solution of the 3 percent benzoyl peroxide catalyst 
recommended for the curing of CR-39) in order to 
eliminate a filtration in the field use of the cement. All 
the commercially available peroxide catalysts (pelar- 
gonyl,** urea,*® caprylyl,** stearyl,* lauryl,* acetyl 
benzoyl, ascaridole,” tert-butyl hydroperoxide® and 
Alperox C*') were tested with the conclusion that ben- 
zoyl peroxide gave the best results at the lowest curing 
temperature. 

Laboratory study of CR-39, therefore, revealed the 
feasibility of hardening the resin from a thin liquid 
or partially polymerized gel. This is possible because 


Tech. Service Dept . 
Chemical Div., 


Plastics Bulletin No. 2 (Aug. 10, 1942), Columbia 
Pittsburgh Plate Glass Co., Barberton, Ohio. 
Carbide & Carbon Chemical Corp., New York, N. Y. 
Synthetic organic chemicals of Eastman Kodak Co., Rochester, N. Y. 
Pittsburgh Plate Glass Co., Pittsburgh, Pa 
Prepared according to method for esters by V. M. Micovic, Bull. Soc. Chim. 
5) 4, 1661-9 (1937); C. A. 32, 1241 (1938). See P. P. T. Sah and T. Mah, 
J. Amer. Chem. Soc. 54 3271-3 (1932) 
* Niacet Chemical Corp., Niagara Falls, N. Y 
Resinous Products & Chemical Co., Philadelphia, Pa. 
* Buffalo Electrochemical Co., Inc., Buffalo, N. Y. 
* This must be freshly distilled and very pure. 
* Union Bay State Co., Cambridge, Mass 
Lucidol Corp., Buffalo, N. Y. 


no volatile by-products are evolved during the curing. 
Detailed investigations eventually showed that CR-39 
met amazingly well the standards set for an ideal ce- 
ment listed above. Its index (mp 1.504) was slightly 
lower than desired and there was a tendency for run-ins, 
due to air inhibition of curing, to develop. These, how- 
ever, could be minimized.** 

Although this new optical cement did possess a re- 
markable combination of properties suitable for optical 
cementing, especially by virtue of the fact that it was 
easily processable and polymerizable from the liquid 
through the gel stage to the final resin without applica- 
tion of external pressure, it also carried with it certain 

** Exhaustive tests indicate that these run-ins do not enlarge or spread. 
Care is taken that excess cement is left on the cementing edge until after curing 


See Frankford Arsenal Optical Shop Engineering Bulletin No. 21 on “Cement 
separations.” 


2—Filtration equipment for CR-39 is illustrated below 


f 





3—Water-bath for the polymerization of CR-39. The vis- 


cosity is tested by measuring rate of rise of air bubbles 























disadvantages. These disadvantages were as follows: 
|. Refrigeration is necessary for storage of the gel. 

2. The prevention of eccentricity in the cementing 
operation is made difficult by the fact that the resin 
does not pre-set rapidly enough without preheating of 
the optical elements to be cemented. 

3. The cement layer is insoluble in common solvents. 

4. Polymerization is air-inhibited. 

5. The resin in the gel state does not present a uni 
form viscosity. 

6. Dermatitis often results if it is carelessly handled. 

7. Separation and cleaning of decemented elements 
are difficult. 

8. Close process control is required. 


CR-39 Modifications—Following the study of basi 
CR-39, a program of investigation of modifications of 
this material was carried out. Other experimental com- 
positions offered by the Pittsburgh Plate Glass Co. 
showed no outstanding promise, although possibilities 
did exist for their use in specialized applications. For 
example, CR-39 catalyzed with a liquid catalyst, iso- 
propyl peroxydicarbonate,”' could be cured to a hard 
resin at temperatures 15° C. lower than if benzoyl per- 
oxide was employed. This cement (CR-39-1 or CR- 
39001) was useful with optics, such as those having reti- 
cules, where there appeared to be an action of the reti- 
cule lacquer with the regular CR-39, resulting in the ap- 
pearance of benzoyl peroxide crystals in the cement 
layer. Allymer CR-39-Bd for rapid setting, CR-39- 
Bd-1 for rapid curing at low temperatures and CR-39- 


4—This is cementing fixture for unedged binocular optics 


Dd for air-drying (i.e., less air-inhibited in polymeriza- 
tion) were also investigated but discarded as having no 
outstanding advantages over CR-39. The CR-39-Dd, 
yellow in color, proved to be an excellent cement when 
combined with diallyl phthalate.** This proved partic- 
ularly valuable with smaller optics (up to 2 sq. in. in 
cementing area) and brought about a quality increase 


through decreases in blisters and eccentricity. 


Processing of CR-39 cement—Immediately upon 
confirmation of laboratory predictions by application 
of CR-39 cement in pilot runs of regular production 
items, plans were set to enter into the manufacture of 
this new optical cement not only for use within the 
Bausch & Lomb Optical Co., but also for its availability 
to other optical facilities. A new modern air-condi- 
tioned laboratory was built and operated under rigid 
restrictions to insure final quality of the product 


Steps in processing were set up as follows for plant use 


|. Three percent (by weight) of benzoyl peroxide 
(C.P. grade) were added to the monomer. 
2. The catalyst was dissolved by agitation at rdom 


temperature for at least three hours. 

3. The catalyzed monomer was paper-filtered. 

1. The filtrate was refiltered through medium ot 
fine fritted glass funnels into a glass container of ex- 
treme cleanliness (Fig. 2). 

5. Optically clean (no particles visible under 10 
power magnification) catalyzed monomer was then 
drawn from the storage container into 30-cc. medical 


Shell Development Co., Emeryville, Calif 


5—A binocular cementing fixture with a rotating chuck 
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syringes previously solvent as well as acid-cleaned. 

6. The filled syringes were placed in a water-bath 
(Fig. 3) at 70° C. and allowed to polymerize slowly to 
suitable gel viscosity. The viscosity was determined 
by measurement of the rate of rise of an air bubble 
through the cement in the syringe (Fig. 3). For sup- 
plying the cement (known as PKR-15) to other optical 
facilities, it was dispensed in one-pint bottles of optically 
clean catalyzed monomer to be polymerized by the 
user, and in one-ounce collapsible metal tubes of gel 
ready for use. Freshly made cement was used and pro- 


longed storage in the ice-box was avoided. 


Cementing processes—The procedure for the use of 
CR-39 as a cement has been described in detail.'* ** 
[t should be added that attempts were made to cure the 
resin with high frequency heating. These tests were 
unsuccessful probably because the polymerization is 
very critically a time function as well as a heat function. 
\ special fixture (Fig. 4) was devised for unedged 
binocular optics, another (Fig. 5) with a rotating chuck. 

The principal use for CR-39 cement is its application 
to binocular optics and photographic lenses. A rotat- 
ing vacuum head was used (Fig. 6) for microscope op- 
tics. In many cases the lenses were preheated and the 
cement pre-set by infrared heating and final oven curing. 

Modifications of regular CR-39 cement also received 
limited application with excellent results. CR-39-Dd 
air-drying cement gave improved results on scale disk 
assemblies, collimator objective assemblies and others. 
Plasticized CR-39-Dd gel and liquid proved of value 
in cementing certain binocular eyepieces and prism 
systems (Fig. 7), glass to aluminum scale assemblies, 


ground glass plates and special curvature assemblies. 


Decementing methods—In order to make the vari- 
ous procedures described above economically successful, 
it was necessary to develop decementing methods for 
salvage of rejected combinations.** * Three proce- 
dures were devised, of which one was finally selected as 
the most universally applicable. These processes were: 
1. Heating of optics on a hot plate at 450° F. until 
elements separated. 
2. Thermal shock separation by immersion in dry- 
ice acetone mixtures. 
3. Thermal shock separation, removal of cement in- 
terlayer by immersion in glycerol 350 to 450° F. 
Process No. 3 was chosen as the standard method be- 
cause it afforded rapid separation with minimum loss 
due to cracking; it removed the cement layer from the 
optics at the same time requiring only a water rinse 
after separation; and it accomplished these operations 
without damage to lens surface or anti-reflection films. 


Optical properties of cements 


The data given in this section represent only a por- 
tion of that available. Further properties of plastics, 


*% “Special low temperature optical cements,” Frankford Arsenal Optical 
Shop Engineering Bulletin No. 10 (Aug. 31, 1943). “Thermally resistant 
optical cements,” Bulletin No. 13 (Dec. 9, 1943). A motion picture film 
showing the use of CR-39 as a cement was prepared by Frankford Arsenal. 

*% “Decementing of optical elements,’ Frankford Arsenal Optical Shop Eng. 
Bulletin No. 20 








6—A rotating cementing chuck for microscope objectives 





7—A No. 21 coincidence prism system is illustrated here 


not specifically tested as cements, will be given in pa- 
pers being prepared on optical properties of plastics. 


Infrared transmission (1.77—5.14u)—Table I records 
transmission data for various plastic films. The data 
were obtained on spun films applied to quartz disks. 
The Bausch & Lomb Infrared Spectrometer was used to 
obtain the transmissions. The readings from 0.70 to 
1.774, being all above 90 percent transmission, are 
omitted to simplify the table. The thicknesses of the 
films are given in the table. Many of the resins show a 
particularly strong absorption band at 3.40u. Those 
containing balsam-like resins gave very unusual results. 


Ultraviolet transmission—Table II presents trans- 
mission values for a number of films. The data were 
obtained on films, first spun on optical flats and then 
removed by soaking in water, followed by drying be- 
tween blotters. The films were used after several days 
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2.15 96.2 93.0 92.7 92.6 93.3 89 6 92.0 
2.37 | %.2 91.2 91.3 91.0 | 92.0 86.2 91.3 
2.62 95.2 92.2 92.1 92.0 93.0 87.3 89 4 
2.9% | 91.2 88.7 88.0 87.8 61.0 88.0 84.3 
3.17 91.0 88 2 79.8 88.7 85.0 76.0 86.2 
3.40 91.6 76.3 98.7 73.8 97.5 22.7 29.8 
3.62 78.1 42.9 67.2 71.4 8.7 62.5 67.8 
3.85 56.0 24.3 52.5 54.2 52.0 21.2 53.0 
+04 9.3 M2 3.0 16.0 6.7 6.7 0.7 
+.25 29.8 28.4 21.9 26 27.3 11.0 16.0 
4.42 6.5 6.0 6.0 6.0 5.7 6.0 6.3 
1.60 8.5 ¢.0 6.7 7.2 7.8 +8 5.0 
1.76 0.8 0.3 0.7 0.4 0.5 0.1 0.4 
4.95 0.5 0.3 0.4 0.3 0.2 0 0 
5.14 0 0 0 0 0 
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© These readings are accurate to © 0.5 percent 

6 Du Pont Plastacele compression molding powder, optical grade. Color K75027 
© Monsanto Chemical Co., Dayton, Ohio. Cerex 214, No. 11 5540-14, Lot A 

4 Hercules Powder Co., 7, 6 centipoises viscosity, 47.8 percent ethoxyl 

* Dow Styron NA4-K88, No. 42808M 

f 1G-1 Lucite, compression molding powder, optical grade 

* Dow Corning Corp 


& No. 28,102 


of air-drying. A Bausch & Lomb Ultraviolet Spectro- 
graph was the instrument employed. The data are not 
plotted because of overlapping of the curves. 


Spectrum of Allymer CR-39—Figure 8 is spectrum 
of cast Allymer CR-39 sheet. 


of Ca, Mg, Si and a trace of Fe. 


It reveals the presence 


Phototransmission 
PKR-15 were deter- 
mined using the Hardy-G.E. recording spectrophotom- 


Visible light transmission 


curves of lenses cemented with 


Cover glasses with this cement gave a transmis- 
sion of about 92 percent from 400 to 700 my. Nor- 
mal-butyl methacrylate cement transmitted 89.5 percent 
of light from 400 to 460 my, 91 percent from 500 to 700 
Figure 9 shows transmission of cast CR-39 sheet. 


eter. 


my. 
The light transmission of other cement films was de- 
termined® on a slightly modified Bakelite Corp. inte- 


* Process Development Dept., Bakelite Corp., Boundbrook, N. J., Drawing 


A-138-MD 


8—This shows the spectrum of cast Allymer CR-39 shee 


t. 





Infrared Transmission Readings’ of Plastic Films 
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grating sphere instrument. All of the clear colorless 
resins gave transmissions above 90 percent. 
Refractive indices and dispersions— Various meth- 
ods were employed for these determinations. When- 
ever possible, the resins were cast from the monomer 
using a 90° angle stainless steel prism mold. The 
prisms, which must have two very fine optical surfaces 
and an accurate angle for reliable readings, were at- 
tached to face of Bausch & Lomb Refractometer with 
the contact liquid, and indices determined at 25° C 

In those cases where it proved to be quite difficult to 
obtain satisfactory prisms by casting, they were 


machined from cast pieces and the surfaces polished. In 
another method, using interference bands,” films of the 
resins were spun on glass disks (np 1.616) to obtain both 
indices (mp) and film thicknesses with the refractome- 
An interfer- 


ter. The results are given in Table IIT. 


" This method will be published elsewhere (Dr. A. F. Turner and coworkers 


It reveals the presence of Ca, Mg, Si and trace of Fe 
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the aforementioned resins. 


Testing of optical cements 


The previous discussion has indicated that a cement 
had to meet numerous requirements before it could be 
judged satisfactory for optical use. In addition to op- 
tical properties, workability, reproducibility, etc., it 
had to pass a group of stringent tests to determine its 
behavior, as well as could be predicted, in actual service. 
It should be stated that no single cement was found 
which was completely satisfactory for all types of op- 
tics and service conditions. 

It was not possible to assign primary importance to 
any one of the tests given below because of the varying 
conditions of use. For example, a cement for metallo- 
graph prisms would not conceivably be expected to pass 
water resistance tests whereas a cement for field glasses 
must repel moisture. For this reason, all the resins 
studied did not undergoall the tests given. Furthermore, 
the quality of the cemented surfaces; size, shape and 
curvature of the optics; cementing and curing tech- 
niques—to mention a few factors—combined to make the 
evaluation quite complex and did not permit assigning 
top significance to one test. Number 7 field glass ob- 
jectives and eyepieces were used for most experiments. 
Temperature resistance—One of the first tests ap- 
plied to any cemented lens doublets was the deter- 
mination of the cement’s resistance to low temperatures, 


Table IIl.—Ultraviolet Transmission Data of Cement Films 


Type of film Thickness Watve- Trans- 
of films length mission 
iv my % 
Vibrin-103 20.59 287 .0 0.1 
295.5 5.0 
304.5 20.0 
100.0 89.7 
BCM (du Pont 19.18 260.5 0.1 
288 .5 5.0 
295.5 20.0 
400.0 86.0 
n-Butyl methacrylate 1.14 Cutoff below 210.0 
226.5 1.0 
230.0 5.0 
238.5 20.0 
100.0 90.9 
Isobutyl methacrylate 1.52 Cutoff about 220.0 
241.0 1.0 
244.5 5.0 
249.0 20.0 
400.0 92.1 
Vinyl acetate (50%) 2.16 249.5 0.1 
+ methyl 262.0 5.0 
methacrylate (50% 288.5 20.0 
100.0 89.5 
Allymer CR-39 15.00 250.0 0.1 
284.0 5.0 
289.0 30.0 
292.0 40.0 
297.5 50.0 
310.0 64.0 
0 


327.0 7 





ometer may also be used for determining the indices of 
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9—Visible light transmission of cast CR-39 cast sheet 
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10—The diagram above shows the method which is used 


to determine loss of adhesions to parallel calcite strips 


—51° C. (—60° F.). The lenses were chilled in a dry- 
ice box and then allowed to come back to room tem- 
perature. They were then examined for blisters, “‘feath- 
starring, color bands or any other evidence of 
failure. In selected cases, the chilled lenses were in- 
spected for distortions and strains. If the cement 
passed this preliminary exposure, new lenses were sub- 
jected to the very stiff Wright Field test. 

Wright Field tesi—This test involved the following 
cycle: two hours at —54° C. (—65° F.), then immedi- 
ate transfer to an oven at 38° C, (100° F.) (saturated 
humidity) overnight and immediate transfer to an 
oven at 71° C. (160° F.). This eycle was repeated five 
times. The lenses were finally examined for failure. 

Loss of adhesion to parallel calcite strips—During a 
study of suitable cements for Wollaston and Rochon 
prisms a method, shown in Fig. 10, was developed to 
determine the adhesion to glass and calcite. Parallel 
strips of calcite were cemented with axes at right 
angles. These were given cold tests at temperatures 
ranging as low as —42° C. (—44° F.). Those which 
failed in the cold test either became brittle enough 
(see column 3 of Table IV) to lose adhesion and sepa- 
rate from the calcite (as in the case of balsam) or main- 
tained enough adhesion to crack the calcite on contract- 
ing. The calcite may be replaced with glass strips, but 
with less effective results, as calcite has the property of 
expanding parallel to its optic axis, while at the same 
time contracting in a perpendicular direction thus pro- 


ering,” 


_ ducing a greater strain effect. 


Resistance to high temperatures—Two binocular ob- 
jectives (or prisms) were cemented together. The flint 
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ll—Accelerated weather test, CR-39 cemented objectives 
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MONTHS ON ROOF 


12—Roof weathering test of CR-39 compositions is shown 
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MONTHS ON ROOF 
13—Roof weather tests of various resins are seen here 
element was rigidly supported allowing the crown ele- 


The pair was then placed in an 
F.) (or higher temperatures) for 


ment to hang freely 
oven at 75° C. (167° 
several hours.™ Any movement of the lenses, due to 
gravity, relative to each other was then observed with a 
traveling magnifier. 
Weathering resistance—-These tests were deliber- 
ately made under the worst possible conditions. 
Rejected lenses were used with no attention being paid 
to matched elements, chipped cementing surfaces, etc. 
Cementing was done by different operators. The ce- 
ments were not given the protection of an edge lacauer. 


#U.s. Specification No. 51-70-2A (June 27, 1939) and Amendment 3 
(Aug. 12, isaal 
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Accelerated weathering test—As an example of these 
tests, Fig. 11 shows the transmission of field glas: ob- 
jectives cemented with PKR-15 (CR-39) before and 
after the tests.” These tests were conducted accord- 
ing to the Kline method,“ namely, 200 hr. with the 
lenses 6 in. from the S-1 bulb. The loss of light trans- 
mission is seen to be negligible. 

Roof exposure tests—Cemented lenses were placed on 
the roof (Bausch & Lomb, Rochester, N. Y.) 
amined at intervals for increase of edge run-ins and 
The number of exposed lenses was variable 


and ex- 


failure. 
for the different cements, since the cementing was done 
only when rejected lenses were available. The number 
cemented with butyl methacrylate compositions, viny|! 
compounds, BCM, Dow Q-200 series and others men- 
tioned in the first part of the paper, was insufficient to 
draw any conclusions. Cemented eyepieces resisted the 
weathering indefjnitely and failures were mostly ob- 
served in the larger objectives. Figure 12 is a chart of 
the results obtained with different Allymer CiR-39 
compositions (3 percent benzoyl peroxide catalyst used 
in all cases). The points on the curve represent the 
percentage of lenses of each type remaining on the roof 
at different time periods counting from the start of the 
exposures. For example, with PK R-15, 21 percent were 
still on roof at end of 15 months and 3 percent of total 
lenses exposed had not failed at end of 31 months. 
No lenses of composition (1) have failed after 22 months. 

Figure 13 is a similar chart for some other resins. 
Dow Q-373 and Zeiss optical cement failed completely 
Polectron quickly became yellow 
Allymer CR-149 has excellent 


> AS 
249 


after one month. 
when exposed to the sun. 
adhesion to glass but suffers (Please turn to page 

* The authors are indebted to the Columbia Chemical Div., Pittsburgh Plate 


Glass Co. for these tests 
# Federal Specification for Plastics, Organic, L-P-406, Dec. 9, 1942, Sec. B14 


Refractive Indices and Dispersions of Plastics 


lable Il. 


3 ny Nc) 
Resin Np (25° ¢ Dispersion 
Np 1 

Silicone resin" 1.4190 55.4 
n-Butyl methacrylate 1.4831 
Plexiglas 1.4916 61.1 
Lucite (HG-1 1.4985 59.2 
Allymer CR-39 1.4989 59.8 G! = 1.5081 
BCM (du Pont 1.5038 55.1 
CR-39-1 1.5040 57.8 
Cyclohexy! methacrylate 1.5064 56.9 
CR-149 1.5193 54.0 
Vibrin-103 1.5424 2.1 
n-Butyl methacrylate 

(60%) + Pentalyn 

(39.4%) 1.5242 
Allyl methacrylate 1.5136 49.5 
Laminac 4122 1.5380 15.1 
Balsam 1.5430 41.5 
Dially! phthalate 1.5700 33 .6 
Cerex 1.5718 
Textolite 1421 1.5895 31.6 
Q-200.5 1.5906 31.2 
Polystyrene 1.5913 31.0 
Q-373 1.6034 


s Resto —_ ition unknown. 
+ “Op ee ; aE, O.P.B. Report, The Instrument 
Maker I = (Nov.-Dec. 1945 
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Polyurethanes 


by DR. OTTO BAYER{ 


JOMP¢ JUNDS of high molecular weight can be 
produced by two basic methods: condensation and 
polymerization. 

Condensation method—The condensation method 
has the following characteristics: 

|. A great number of small molecules with at least 
two functional groups react, liberating during the proc- 
ess a reaction product of low molecular weight, such as 
water, hydrochloric acid, sodium chloride, alcohol. 

2. In order to obtain the macromolecular state, se- 
vere reaction conditions often are applied, such as high 
temperature, condensing agents, etc. Consequently, 
the plastics produced in this way are mostly mixtures of 
products from the different condensation stages. 

3. It is a characteristic advantage of the condensa- 
tion reaction that it is possible to stop it at any inter- 
mediate stage and complete the reaction of the inter- 
mediate products in subsequent processing into mold- 
ings, cast resins or infusible protective coatings. More- 
over, mixed condensates can be prepared from various 
intermediate condensation products. 

Typical condensation products in the group of two- 
dimensional linear high polymers are the Thiokols 
from ethylene dichloride and sodium polysulfides, and 
the superpolyamides with a molecular weight of 10,000 
to 20,000 produced from adipic acid and hexamethylene- 
diamine; a few examples in the group of the important 
three-dimensional completely cross-linked plastics are 
urea-formaldehyde and alkyd resins. 
differs 


( ured phenolic » 
Polymerization method—Polymerization 
from the condensation process in the following respects: 

|. It involves linkage of many molecules (up to 
about 5000 in the linear chain) of a monomer into a 
high molecular weight polymer which has the same per- 
centage composition as the monomer. Polymerization 
is an extremely sensitive reaction which probably oc- 
curs by the shifting of activated hydrogen atoms from 
molecule to molecule of the monomer. In contrast to 
condensation, polymerization proceeds smoothly. Ki- 
netically, it is a pure chain reaction. 

2. It is typical of polymerization that only the final 
product can be obtained and that it is impossible to iso- 
late reactive intermediate products as in the condensa- 
tion reaction, e.g., di-, tri- or tetramers, and to further 
polymerize these with one another or with the mono- 
mer. On the contrary, such intermediate products often 
inhibit the polymerization. An instance of this is in 

* This report was originally presented in Frankfurt on Sept. 24, 1941, and 
again on Noy. 21, 1941, at the 25th Kuko (Plastics Committee) meeting. It 
is PB 12635 of the Office of Technical Services, Dept. of Commerce. Products 
and processes described in this article may be the subject of United States pat- 
ents. Accordingly, it is recommended that the usual patent survey be made 
before pursuing commercial applications. The translation was prepared by 


G. M. Kline and Mrs. I. G. Callomon, National Bureau of Standards. 
t I. G. Farbenindustrie A.-G., Leverkusen, Germany. 


the case of polymerization of isobutylene to Oppanol. 

3. A further characteristic of polymerization is that, 
for all practical purposes, one can only start with reac- 
tive vinyl compounds or dienes which yield either chain 
or cross-linked polymers. They are all the result of 
the direct linkage of carbon to carbon. Mixed poly- 
merization of two or three different polymerizable 
compounds makes possible a wide variety of compounds 
(Igelits, Bunas, etc.), but it is practically impossible to 
produce high polymers containing heteroatoms. Poly- 
merization reactions involving heteroatoms are rare. 
As examples, the polymerization of the compact ring 
compounds—methylene oxide, ethyleneimine and capro- 
lactam—may be mentioned, as well as the vulcaniza- 
tion of rubber which must be considered as polymeriza- 
tion involving cross-linking of the linear rubber and 
sulfur molecules. 

Although our complicated and manifold plastics are 
produced according to these basic reactions, a universal 
polymerization method which would combine the pos- 
sibilities and advantages of the condensation process 
and the classic polymerization process has been lacking. 
This reaction would make it possible to produce by pure 
addition plastics with desired properties, starting from 
any bi- or polyfunctional compound of low molecular 
weight made either by preliminary condensation or 
polymerization. 

In 1937 we discovered and have since developed such 
a method in the so-called polyurethane polymerization, 
also known as the diisocyanate method. As early as 
1848, Wurtz found that C.H;N=—C=0O adds itself 
smoothly to C,zH;OH to yield C,H;NHCOOC,H; and to 


R f* 
HN< to yield C,LH;NHCO- “FR by shifting of the 
R’ R’ 
hydrogen atom of the hydroxyl or amino group to the ni- 
trogen atom of the isocyanate group. In 1849 Hoffmann 
extended these observations to the aromatic series with 
phenylisocyanate. In order to utilize these quantitative 
and strongly exothermic reactions to make plastics, di- 
isocyanates had to be produced and added to glycols, 
diamines, polyhydroxy or polyamino compounds. The 
following simple diagram of the reaction of one diiso- 
cyanate with one glycol shows that to a large degree it 
parallels a pure polymerization reaction: 
—— Y eae 


HO-R—OH + O=-Ce=N 
v 
O-—R -—O-—CO- NH -R-NH-CO-—O—R—O-—CO-NH-—R —-NH-CO-O0-R-O- 


KR-N=C=-$0 +HO-R-OH+0<C=-N-R-N=C-0+ HO-R-OH 


The essential difference is that the chain molecule is 
not composed exclusively of carbon atoms but rather 
of heteroatoms, oxygen, carbon and nitrogen. The 
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range of compounds made with the polyhydroxy com- 
pounds alone have applications broader than those of 
known products made by polymerization or condensa- 
tion methods. 


Linear polyurethanes 


After Carother’s studies of the superpolyamides had 
become known, I. G. Farbenindustrie A.-G. was con- 
fronted with the urgent problem of creating something 
similar or better, independent of the du Pont patents. 
Our first investigation concerned exclusively the addi- 
tion of diisocyanates to diamines and glycols in order to 
achieve linear polyureas or polyurethanes of high 
molecular weight. We found that long-chain aliphatic 
diamines and aliphatic diisocyanates yield only infus- 
ible and strongly hydrophilic polymers which are not 
suitable for fibers or plastics: 

—N=¢ -O+ NHACH,) NH, + O-C=N(CH,).N =C-0 + NHACH).NH,+0<-C-N-— 

~NH -CO~NH(CH,).NH -CO-NH(Cil,).NH -CO-NH(CH).NH -CO-NH- 
However, one basic polyurea prepared in this way is 
used commercially as an animalization agent for cu- 
prammonium rayon. 

The linear polyurethanes, on the other hand, proved 
to be very versatile plastics with some properties su- 
perior to those of the superpolyamides. The following 
linear polyurethanes are representative of many which 
have been prepared. The easiest to produce industri- 
ally is the polyurethane made from 1,6-hexanediisocy- 
anate and 1,4-butylene glycol: 


~N«=C<«0+HO(CH,) OH + O-C=N(CHY).N<C<-0+ HO(CH) OH +0<-C-N- 


vv 
~NH-~CO-—O(CH,) O-CO— NH(CH,).NH —CO—O(CH,) O-CO—NH— 


It is suitable for the production of fibers, plastics and 
especially bristles. It is prepared by adding | mol of 
pure 1,6-hexamethylenediisocyanate to 1 mol of 1,4- 
butylene glycol in a solution of monochlorobenzene. 
The reaction taking place is strongly exothermic (52 
Cal/mol or 208 Cal/kg. of polyurethane). After a reac- 
tion period of approximately one hour the polyurethane 
separates as a fine sandy powder in practically quantita- 
tive yield. Depending on the temperature of reaction 
and the period in which the product remains dissolved, 
which can be adjusted by the addition of dichloroben- 
zene or by controlling the chain length with monofunc- 
tional compound, polyurethanes of varying degrees of 
polymerization can be synthesized. 

The polyurethanes are marketed as Igamid U with a 
K-value of 60 to 70 for plastics and as Perlon U with a 
K-value of 55 to 60 for synthetic fibers and bristles. 
A comparison of their properties with those of nylon 
and Perluran is of interest (Table [). Because Igamid 
U is polymerized in a solvent and separated after it has 
reached a definite degree of polymerization, it is more 
uniform than the superpolyamides obtained by con- 
densation. The closeness of the softening and melting 
points is evidence of this uniformity. 

Among the commercially important, spinnable, lin- 
ear superpolymers Perlon U has the lowest melting 
point, practically as low as that of acetate rayon; this 
low melting point makes it unfit for a number of textile 
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Table I.—Properties of the Igamids 








Property Igamid | Igamid | Igamid 
U A B 
(Polyure-| (Poly- (Poly- 
ethane) amide amide) 
Specific gravity 1.21 1.14 1.15 
Melting point, approximate, 

"ee 183 255 210 
Brinell hardness, kg./cm.* 750 1000 600 
Flow temperature, ° C. 170-180 | 220-225 160-180 
Impact strength, cm.-kg./cm.? ca. 100 >100 
Unoriented material 

Tensile strength, kg./cm.* 620 380 

Resistance to cold, ° C. +8 +13 
Oriented material 

Tensile strength 

Machine direction, kg./cm.? 874 1050 

Cross direction, kg./cm.? 100 860 

Elongation 

Machine direction, % 60 73 
Cross direction, % 81 70 
Resistance to cold, ° C. —30 -30 


purposes. The strength of the fibers and bristles made 
from the polyurethanes is practically equal to that of 
the superpolyamide products. In laboratory tests the 
maximum tensile strength of Perlon U is 7.5 g¢/denier 
compared with 3.5 g/denier for silk. This shows that 
threads can be produced from polyurethanes which sur- 
pass strength of best natural silk by over 100 percent. 

One specific characteristic of Igamid U and all the 
other polyurethanes is their low water absorption. 
This decreases further with an increase of CH, groups in 
the polyurethane chain, but tensile strength and melt- 
ing points also decrease because the molecule becomes 
more paraflinlike. The polyurethanes also surpass the 
polyamides in electrical properties, weather resistance 
and resistance to acids. 

These special properties in combination with the 
other good properties characteristic of the superpoly- 
amides also make Igamid U a valuable high-melting 
thermoplastic for the field of plastics. Injection mold- 
ings produced from them are dimensionally stable and 
resistant to water and water vapor. All these proper- 
ties will open for [gamid U and Perlon U industrial out- 
lets in a number of specialties, e.g., filter cloth resistant 
to boiling water and acids, protective clothing resistant 
to acids and mustard gas, driving belts, ropes, cable in- 
sulating materials, etc. On account of their low water 
absorption, the polyurethanes will not be suitable for 
some textiles such as underwear and ladies’ hose. 

Perlon U with its hardness, wirelike elasticity and 
insensitivity to moisture up to a temperature of 80 
C. is a valuable material for bristles. It differs from the 
superpolyamides also in its dyeing properties. Since 
it contains no basic groups, it can only be dyed with ace- 
tate-rayon or suspension dyestuffs, whereas nylon must 
be dyed with acid dyestuffs. Because of the absence of 
basic groups, the melted Igamid U is much less sensi- 
tive to atmospheric oxygen than the superpolyamides. 
Therefore, the material does not darken during melt- 
ing, extrusion and spinning, even when the machinery 
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being used for this work is not completely airtight. 

The other physical properties (Table II) and the 
processing of Igamid U are very similar to those of the 
polyamides, e.g., its elongation to more than 400 per- 
cent of its original length with orientation of the molec- 
ular chains and its permanent deformation under the 
simultaneous influence of boiling water and strong ten- 
sion (board setting). 

\ few other types of polyurethanes besides Igamid U 
and Perlon.U offer promise of industrial importance. 
The polyurethane of 1,4-butanediisocyanate and 1,4- 
butylene glycol has practically the same properties as 
Izamid U but it melts at a 12° higher temperature (M. 
P., 194° C.). It will probably be cheaper than Igamid 
U, and since 1,4-butanediamine is synthesized from 
acetylene and hydrogen cyanide, it will be independent 
of phenol or benzene. These simple homogeneous poly- 
urethanes are completely insoluble in all solvents at 
low temperatures and are only soluble in a 90:10 mix- 
ture of phenol and water. The mixed polymers, pro- 
duced from a mixture of glycol or diisocyanate compo- 
nents, on the other hand, have good solubility in chlori- 
nated hydrocarbons even at low temperatures, a lower 
melting point, a larger thermoplastic range, greater soft- 
ness and better compatibility with plasticizers. They 
are therefore ideal materials for films, foils and leather 
substitutes. 

An Igamid U, in which 10 mol percent of the butyl- 
ene glycol is replaced by methyl-1,6-hexanediol, is con- 
siderably more thermoplastic and therefore more easily 
extruded than the homogeneous material. It can be 
worked without solvents by melting components together. 

We have found that it is immaterial which glycols 
are copolymerized with the cheap 1,4-butylene glycol. 
Igamid UL, a mixed polyurethane proposed as a 
leather substitute, is obtained by melting together one 
mol of 1,6-hexanediisocyanate, 0.5 mol of 1,4-butylene 
glycol and 0.5 mol of methylhexanediol. A mixed poly- 
mer of quite similar properties is prepared from 0.5 
mol of 1,4-butanediisocyanate, 0.5 mol of 1,6-hexanedi- 
isocyanate, 0.8 mol of 1,4-butylene glycol and 0.2 mol 
of methylhexanediol. Igamid UL is a very soft ma- 
terial, easily soluble in a mixture of chloroform and al- 
cohol, and is superior in many of its properties to those 
of leather. Its main advantages over all the other Iga- 
mids which can be used as leather substitutes is its 
somewhat higher resistance to mustard gas and its prac- 
tically complete insensitivity to cold or hot water. 


Table I1.—Melting Points of Some Polyurethanes 
Number of carbon atoms in: Melting point 
Diisocyanate Glycol 
Cc. 
1 4 190 
i 6 180 
t 10 170 
6 3 167 
6 5 159 
6 9 147 


The elastic properties of the polyurethanes made 
from 1 mol of 1,6-hexanediisocyanate, 0.5 mol of 1,4- 
butylene glycol and 0.5 mol of 2,2-dimethylolpropane 
make it well suited for impregnating and coating fab- 
rics. Other interesting types of polyurethanes which 
are still being investigated are prepared in part from 
cheaper aromatic diisocyanates and aliphatic glycols or 
from aromatic glycols containing heteroatoms, as: 


- 
HO—CH,— cones. —<_)>—-0—CH;—CH,—0H 


HO—CH,—CH,—N—CO— eg ee i 
én, Hs 
HO—(CH,),—N—OC— 
CH, \—co—N—(CH;),—OH 
H; 


or from aliphatic linear polyesters with free hydroxyl 
groups, etc. They will be used as electrical insulating 
materials, cooking-resistant skins for sausage meats, 
film bases for photography, for military applications. 
It is impossible for me to describe in detail the nu- 
merous special manufacturing methods and fields of ap- 
plication of the polyurethanes within the framework of 
this summarizing lecture. I only want to mention that 
many new and difficult problems arose in the production 
and processing of the polyurethanes. It was difficult to 
prepare polyurethanes with definite K-values, to sta- 
bilize the melted materials to prevent further poly- 
merization, decomposition, etc. New testing methods, 
plasticizers, stabilizers, etc., had to be developed. 
a 


’ 
{ 


The linear polyurethanes are practically allMhermo- 
plastic materials and can be molded and processed at 
high temperatures or by the use of solvents and plasti- 
cizers. But when the diisocyanates react with com- 
pounds containing more than two reactive hydrogen 
atoms, e.g., with glycerol, cellulose acetate, polyesters 
with free hydroxyl groups, polyvinyl alcohol, etc., three- 
dimensional macromolecules are produced which are 
insoluble in all organic solvents as well as infusible. 
The application of these materials as plastics is limited 
to castings which can be machined. When one wishet 
to prepare such plastics from the great abundance of 
well-known polyhydroxy compounds, the latter must 
be added to the diisocyanates during the final processing 
stage. The reaction of the two components must take 
place either on the surface to be coated in the case of 
lacquers or while being formed under pressure, similar 
to the molding of phenol-formaldehyde resins, in the 
case of plastics. 

One isocyanate lacquer is prepared by dissolving suf- 
ficient polyalcohol and diisocyanate to give an approxi- 
mate 4:3 ratio of hydroxyl and isocyanate groups in a 
solvent containing no hydroxyl groups, adding pigments 
if desired. Subsequently, the lacquer solution is sprayed 
on and cured by standing at room temperature or by 
heating at temperatures up to 160° C. A completely 
insoluble and infusible lacquer coating is obtained; its 


Polyurethane lacque 
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flexibility and hardness can be adjusted by the addi- 
tion of a larger percentage of either aliphatic or aro- 
matic components. 

This process, of course, can only be applied when the 
reaction components do not prematurely react at or- 
dinary room temperature, causing the lacquer solutions 
to gel. Some of the diisocyanates meet this require- 
ment and the freshly prepared solutions, depending on 
environmental conditions and composition, have a pot 
life of many hours, often even days. It was found that, 
especially when organic cellulose derivatives were used, 
the pot life could be increased by the use of certain sta- 
bilizers. These are, for example, azo dyestuffs soluble 
in organic solvents and certain acid-reacting com- 
pounds such as thiourea and its derivatives. 

The important commercially available diisocyanates 
may be listed according to their reactivity as follows: 

1) 1-Chlorophenylene-2,4-diiso- Most reactive 

cyanate diisocyanate 
2) m-Tolylenediisocyanate 
3) 1,6-Hexanediisocyanate 
4) Diisocyanate from dianisidine 
M. P., 126° C. (+'/, mol 
crystalline chlorobenzol 


CH; CH, 
BR ir 4 Least 
5) O=-CeN~< CH < - N=C=#0 reactive 
” a — diisocyanate 
CH, CH, ae 


M. P., 129° C 

The problem of the pot life of the lacquer composi- 
tions can also be taken care of from a completely differ- 
ent angle. In place of the diisocyanates, compounds can 
be used which’ split to form diisocyanates at high tem- 
peratures. These are the bisphenylurethanes corre- 
sponding to the particular diisocyanates; such com- 
pounds can be prepared either from a diisocyanate and 
phenol or from phenol chloroformate and diamine: 


O—-CO—-NH(CH,),.NH—CO—O 


OH O—C—N(CH,).N=—C—O HO 


rhere is another group of substances which can be 
used for the same purpose: namely, the adducts of di- 
isocyanates and malonic ester or acetoacetic ester, which 





also split when heated. The results are as shown below: 
(ROOC),CH—CO—NH(CH,),.NH—CO—CH (COOR), 
} 
N(CH,)<N C 


ROOC),CH, O=C 4) CH,(COOR), 


Other suitable, easily split adducts can be prepared by 
reacting diisocyanates with phenylmethyl pyrazolone, 
diphenylamine or 2-methylbutyne-3-ol-2. Another 
such adduct can be prepared from 1,6-hexanediisocy- 
anate and one mol of ammonia. 

These bound diisocyanates have the great advantage 
that as lacquer compositions their pot life is unlimited. 
Even solvents containing hydroxy! groups can be used, 
since these mostly evaporate before the regeneration of 
the diisocyanate takes place. But it is a disadvantage 
that they require a higher curing temperature and that 
the finished products contain undesirable decomposition 
products. In many experiments, however, it has been 
found that the phenol or the malonic ester and its de- 
composition products evaporate during the baking proc- 
ess and do not cause any trouble. It is easier to control 
cross-linking to a definite degree with these agents than 
with free diisocyanates; this is important since the 
completely cross-linked polyurethanes do not always 
exhibit optimum properties. 

Among the large number of cheap polyhydroxy com- 
pounds which have been prepared, the following are 
especially well suited for reaction with diisocyanates to 
form coatings: 

1. A saponified copolymer of 80 percent vinyl chlo- 
ride and 20 percent vinyl acetate. 

2. A polyester containing hydroxyl groups, pre- 
pared by vacuum esterification of approximately 3 mols 
of adipic acid, thiodipropionic acid, or phthalic acid, 
etc., and 4 mols of trimethylolpropane, 1,2,4-trihydroxy- 
butane, etc. By mixing the acid components, one can 
vary the elasticity over wide limits. 

3. The Luphenes (alkyd-modified phenolic resins). 

1. Benzyl cellulose. 

5. Condensation products of glycol esters conform- 
ing to (2) and oxygen-rich xylene-formaldehyde resins. 

Summarizing, the new lacquer coatings have the 
following advantages according to thorough investiga- 
tions at Leverkusen and Ludwigshafen: 

|. They can be cured (Please turn to page 250) 


Table IIL. Properties of Polyurethane Molding Compounds Containing 50 Percent Woodflour 


Composition of polyester Source of Impact Flerural Brinell Vartens 
cid Aleohol diisocyanate strength strength hardness heat 
10 sec. 60 sec. | distortion 
point 
cm.- kg./em.* | kg./- kg./- °C 
kg./em.? em.2 em.” 
3 mols Adipi 1.1 mols Trimethylolpropane { Cy. Diamine 16 260 517 190 5 
do do 1 ,6-Hexameth ylenediamine 15 342 987 552 25 
do do m-Tolylenediamine 12.5 911 1215 1175 65 
2.5 mols Adipix OD aoe 
0.5 mol Phthalic do Dianisidine 13.5 1367 1590 1530 74 
3 mols Adipic 1.2 mols 1,2,4-Trihydroxybutane Dianisidine 14.3 1170 1380 =1280 55 
3 mols Thiodipropionic 4 mols Trimethylolpropane m-Tolylenediamine 13.1 1110 1580 1520 30 
Phenolic molding compound, Type 8 (woodflour filler 6 700 1300 125 
Phenolic molding compound, Type T, (macerated fabric filler) 12 600 1300 125 
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Tenite seat manufactured by Standard Tank & Seat Co., Camden, N. J. 


Light... Tough...Sanitary 


wus toilet seat for public washrooms is an excel- 
‘| lent illustration of how Tenite can be injection 
molded into products which have exceptional 
strength, yet use a minimum of material. Strength 
is derived both from the inherent toughness of 
Tenite and from mold design which gives the seat 
the hollow. rib-reinforced interior construction of 
an airplane wing. The resulting product is sturdy, 
and its light weicht reduces the likelihood of break- 


age of bowls and tanks. It is economical to ship. 


With bumpers molded integrally, the all-Tenite 


seat has no crevices or attachments to collect dirt. 


Tenite is easy to keep clean. Its smooth, lustrous 
surfaces—derived from polished mold cavities—are 


washable; its finish permanently peelproof. 


Tenite can be made in any color, and in formulas 
and flows which suit it to a large number of different 
applications. It is ideally adapted to high-speed 


molding and extrusion. 


For further information about Tenite, its proper- 
ties and uses, write to TENNESSEE EASTMAN 
CORPORATION (Subsidiary of Eastman Kodak 
Company), KinGsport, TENNESSEE. 


TENIUTE an EASTMAN PLASTIC 
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General 


WHAT'S NEW IN PLASTICS. J 
Delmonte.. Machine Design 19, 101-5, 
182, 184 (Feb. 1947). Recent develop- 
ments in plastic materials, processes and 
applications are reviewed. These include 
polytetrafluoroethylene for applications 
where resistance to high temperatures and 
chemicals is required, polyester-glass 
fabric laminates for aircraft structures and 
automobile bodies, neoprene gaskets for 
valves, cellulose acetate butyrate gel 
lacquers for steering wheels and tool 
handles, nylon for valve seats, silicone 
greases and oils for special bearing lubri- 
cants, cellulose acetate butyrate and 
polystyrene pellets for burnishing, poly- 
ethylene for cable insulation, phenolics for 
permanent magnets, polyester resins for 
sealing porous metal castings, polymethy! 
methacrylate for roofs of motor cars and 
foams for sandwich constructions. 


CASEIN FOR BRUSH BRISTLES. 
Chem. Eng. 54, 108-9 (Mar. 1947). 
The manufacture of brush bristles from 
casein is described. These bristles are 
particularly useful in the manufacture of 
paint brushes. 


GLASS FIBERS AS ENGINEERING 
MATERIALS. K. Rose. Materials & 
Methods 25, 82-5 (Mar. 1947). 
applications of glass fibers are described. 
Many of these require the use of a plastic 
material to hold them together or to en- 


Various 


hance their properties 


RECENT DEVELOPMENTS _ IN 
PLASTICS IN INDIA. J. Sci. & Ind 
Research 4, 723-58 (1946). The plastic 
industry in India is described in a series 
of articles by various individuals. Raw 
materials, natural resins, synthetic resins, 
plant and equipment, processes, testing 
and applications are considered. 


Materials 


PRODUCTION OF POLY PER- 
FLUOROVINYL CHLORIDE. E. A 
Belmore, W. M. Ewalt and B. H. Wojcik. 
Ind. Eng. Chem. 39, 338-42 (Mar. 1947). 
The method developed by Mille: and asso- 
ciates at Columbia University for the 
preparation of the polyperfluorovinyl 
chieride was successfully applied to pilot 
plant operation. Perhaloviny! polymers 
varying in consistency from colorless, 
stable oils to solid resins were readily ob- 
tained. Reaction conditions employed 
for the polymerization of perfluoroviny! 
chloride were significant in influencing the 
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degree of polymerization and the type of 
polymer isolated. A molecular still was 
utilized for the segregation of the oily 
constituents fiom the resinous products. 
Final treatment of the polyperfluoroviny! 
chloride oils with cobalt trifluoride in- 
creased the thermal and chemical stability 
of the oils. A procedure was developed 
for the conversion of solid resinous ma- 
terial to oily products. A flow sheet 
shows the various steps in the synthesis; 
data accumulated during pilot plant opera- 
tion are included 


FUNGICIDES PROTECT  PLAS- 
TICS. H.E. Smith, A. D. King and R. W. 
McKirdy. Plastics (Chicago) 6, 48, 50, 
83-4 (Jan. 1947 
corporated in vinyl! plastic formulations to 


Fungicides are in- 


prevent mold growth 


PLASTICS FROM LIGNINS. W. S. 
Penn. Synthetics & By-Products 8, 195 
200 (1946). The production, chemical 
structure and properties of lignin, various 
plastics derived from lignin and their use 
with other plastics are reviewed 


WALNUT SHELL FLOUR. W. 5S. 
Dahl. British Plastics 19, 114-17 (Mar. 
1947). The production and properties 
of walnut shell flour are described. This 
product is used as a filler for phenol- 
formaldehyde molding compositions and 
for adhesives of various types. The addi- 
tion of this filler reduces water absorption, 
improves electrical characteristics and im- 
proves the durability and bond strength of 


synthetic resin adhesives. 


Applications 


FROZEN FOODS. W. Rabak. Modern 
Packaging 20, 112-15, 164 (Feb. 1947). 
Frozen foods are packaged by dip-coating 
with hot plastic melts. 


4 PROCESS OF PLASTICS BOND- 
ING. C. J. Moss. Bhitish Plastics 19, 
33-8 (Jan. 1947). Properties and applica- 
tions of Redux, a British phenolic-type 
adhesive, are described. This adhesive is 
recommended for bonding metals, wood 
and plastics. 

EYES IN PLASTICS. British Plas- 
tics 18, 560-4 (Dec. 1946). Techniques 
used in the manufacture of artificial eyes 
from methyl! methacrylate resin are thor- 
oughly reviewed. 


MATERIAL FOR PLASTIC MOLDS. 
British Plastics 79, 122-4 (Mar. 1947). 
Molds are made of a plastic composition 
consisting of polyvinyl chloride, diallyl 


phthalate and fillers. The product is an 
extremely flexible non-porous plastic ma- 
terial. Detailed directions for preparing 
the plastic and for making molds are given. 
The properties of this plastic are reported. 
Casting resins, low-melting point alloys, 
ceramics, wax, plaster and similar ma- 
terials may be cast in these plastic molds. 
The maximum temperature which can be 


used with the plastic is about 225° F. 


COLUMBIA RESIN 39 AS AN OPTI- 
CAL CEMENT. H. W. Coles, H. Deu- 
berry and F. P. Curry. J. Optical Soc. 
Am. 34, 623-5 (1944). A cement pre- 
pared from diallyl diglycol carbonate is 
superior to Canada balsam for small and 


large lenses and prisms. 


Coatings 


FLAME-SPRAYED PLASTICS. M. 
J. Gurdin. Iron Age 158, No. 8, 64-5 
(1946). Finely ground powder is sprayed 
through an oxypropane flame. The base 
plastic is modified to produce a product 
with satisfactory properties. These modi- 
fications prevent decomposition in the 
flame, improve adhesion and increase 
toughness and impact strength. The 
plastic powder passes through the flame 
in milli-seconds. By repeated passing of 
the flame over the sprayed material a 
continuous non-porous coating is pro- 
duced. The surface to be coated must be 
clean. Polyethylene, Thiokol and a poly- 
vinyl chloride have been used successfully. 


C-18 ALCOHOL ESTER OF ORTHO- 
SILICIC ACID. L. B. Falkenburg, 
H. M. Teeter and J. C. Cowan. J. Am. 
Chem. Soc. 69, 486-7 (Mar. 1947). 
Orthosilicic acid esters of stearyl, oleyl 
and linoleyl alcohols and of the alcohols 
derived by reduction of the fat acids of 
soybean and linseed oils were prepared. 
The orthosilicates of linseed and soybean 
alcohols dried to films which upon expo- 
sure became tacky and disintegrated. 
After baking, films of the orthosilicate of 
soybean alcohols were hard, and had ex- 
cellent resistance to cold water, hot water 
and cold dilute alkali. The tendency to 
deteriorate upon exposure was reduced but 
not eliminated in these films. 


CORRELATING LABORATORY 
ACCELERATED TESTS AND OUT- 
DOOR TESTS. D. M. Williams. ASTM 
Bulletin 1947, No. 144, 49-57 (Jan. 1947). 
The degradation of organic coatings on 
steel panels exposed to outdoor and ac- 
celerated weathering is evaluated by ad- 
hesion, elongation and hardness tests. 
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Fractionation unit of an 
ethylene plant, one of 
many such plants de- 
signed and constructed 
by Stone & Webster 
Engineering Corporation. 
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Over a half century of broad experience qual- 

ifies our organization to assume full respon- 

sibility for all phases of design, engineering 

and construction of projects in the petroleum 
and chemical industries. 
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Technical Eriess 





Abstracts of articles on plastics in the world’s scientific and engineering literature relat- 
ing to properties and testing methods, cr indicating significant trends and developments. 


Engineering 


ABRASIVE FINISHING OF PLAS- 
TICS. R. 8S. Burpo, Jr. Materials & 
Methods 25, 119 (Mar. 1947). The types 
of grinding wheels for finishing various 
plastic materials are given in tabular 
form. 


TIPS ON DESIGNS IN “PLEXI- 
GLAS.” Aero Digest 54, 74, 77, 116 


(Mar. 1947). 
the successful utilization of methyl meth 


Various design features for 


acrylate plastics are described 


TRANSPARENT CONTAINERS. 
Modern Packaging 20, 126-8, 210 (Mar. 
1947). The fabrication of round, rectan 
gular and novelty shaped boxes from cellu- 
lose acetate sheet plastics by automatic 
machinery is described. 


Chemistry 


RELATION OF THE VISCOSITY OF 
NYLON SOLUTIONS IN FORMIC 
ACID TO MOLECULAR WEIGHT AS 
DETERMINED BY END-GROUP 
MEASUREMENTS G. B. Taylor 
J. Am. Chem. Soc. 69, 635-8 (Mar. 1947 
Measurements of the intrinsic viscosity 
and functional end-groups of polymer 
chains for 25 different nylon samples in 
formic acid were made and the relation 
between the viscosity and molecular 
weight reduced to the formula number 
average weight is equal to 13,000 multi- 
plied by the intrinsic viscosity raised to 
1.39 power. 
averages, ranged from 5000 to 25,000 de- 
pending on extent of reaction which was 
controlled by employing an excess of a 
functional group and on the conditions of 
preparation. It is concluded that the ratio 
of viscosity-average to number-average is 
nearly a constant for all the samples. 


DETERMINATION OF THE VE- 
LOCITY CONSTANTS IN THE POLY- 
MERIZATION OF VINYL COM- 
POUNDS. C. H. Bamford and M. J. S. 
Dewar. Nature 157, 845 (1946). 
tions are given for determining the veloc- 


Molecular weights, number 


Equa- 


ity constants for the polymerization of 
vinyl-type compounds. The 
constants are initiation, chain propaga- 
tion, chain transfer and termination. 


velocity 


Properties 


POSSIBLE MECHANISM OF SEMI- 
PERMEABILITY OF ORGANIC MEM- 
BRANES. T. Petitpas and M. Mathieu. 
Compt, rend. 222, 1486-8 (1946); Chem. 
Abstracts 40, 5979 (Oct. 20, 1946). Mem- 
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brane permeability is explained through 
the formation of a solid solution between 
the membrane and the penetrating ma- 
terial. Experiments with cellulose ni- 
trate, rubber, polystyrene and cellophane 
with vapors of diethyl ether, acetone, 
hexane, ethyl acetate, ethanol, benzene 
and water show that they pass through 
the membranes faster than can be ac- 
X-ray data 


counted for by porosity. 
support the theory. 


DIELECTRIC BEHAVIOR OF 
“POLYTHENE” AT VERY HIGH 
FREQUENCIES. J. G. Powles and W. 
G. Oaks. Nature 157, 840-1 (1946). The 
power factor of polyethylene is 10~* at a 

» 


wave length of 1000 mm. 2.7 X 10~* at 
10 cm. and 1.8 * 10~* at 1.23 cm. 


CHEMICAL RESISTANCE OF CON- 
STRUCTIONAL METALS AND NON- 
METALS. 
(Nov. 1946). 


cals on metals, carbon, cement, ceramics, 


Chemical Eng. 53, 120-50 
The effects of several chemi- 


plastics, rubber and wood are reported in 
tabular form 


VISCOMETRIC INVESTIGATION 
OF DIMETHYLSILOXANE POLY- 
MERS. A. J. Barry. J. Applied Phys. 
17, 1020-4 (Dec. 1946). The intrinsic vis- 
cosities of an extended series of linear 
methyl polysiloxane fluids, having di- 
methylsiloxane as the repeating unit, were 
determined in toluene solution. These 
values were correlated with their molecular 
weights, determined chemically and by os- 
motic pressure and light scattering meas- 
urements. The Staudinger equation was 
found applicable only for fluids of rela- 
tively low molecular weights, i.e., up to 
about 2500; for the higher polymers, the 
best correlation of intrinsic viscosity with 
number average molecular weight was 
in] = 2 X 10-*M,°-*. This 
held reasonably well for molecular weights 
from 2500 to about 200,000. The bulk 


viscosities of the polysiloxane fluids were 


found to be 


found to conform to the Flory relationship 
for melt viscosities; the expression: log 
vise eps. at 25° C 1.00 + 0.0123 
Vi, ‘*, appears to be reasonably valid for 


molecular weights above 2500. 


Testing 


PACKAGING INSTITUTE STAND- 
ARD TEST FOR MOISTURE GAIN OR 
LOSS OF PACKAGES. Modern Pack- 
aging 20, 193-4, 214 (Mar. 1947). A test 
procedure for determining the efficacy 
of a packaging material is described. A 
package is formed with the material and 


the change of weight on storage at various 
relative humidities at 100° F. is measured. 


PACKAGING INSTITUTE STAND- 
ARD TEST FOR FLAMMABILITY. 
Modern Packaging 20, 148 (Jan. 1947 
Test method to determine resistance to 


burning of sheet material is described 


Synthetic rubber 


DEVICE FOR EVALUATING SUR- 
FACE CRACKING OF GR-S. M. C. 
Throdahl. Ind. Eng. Chem. 39, 514-16 
(Apr. 1947). A dynamic flexing device 
for studying the cracking characteristics of 
GR-S vulcanizates is shown and de- 
scribed. Specimens cracking during dy- 
namic flexing while exposed to ultraviolet 
light from an S-1 sunlamp and sunlight 
illustrate the effectiveness of certain or- 
ganic compounds in minimizing this de- 
ficiency of GR-S vulcanizates. It was 
observed that 0.25 to 1.0 percent concen- 
trations of certain ketone-amine conden 
sations minimized greatly the tendency to 
crack at the surface. Correlation of re- 
sults of exposure to summer sunshine with 
exposure to artificially generated ultra- 
violet light is shown. The flexing mech- 
anism is based on the premise that a dy- 
namically stretched rubber surface in- 
creases the probability of formation of 
cracks and increases the rate of growth of 
A double turntable 
fixed to a double cam provides angular 


those already formed. 


motion which ensures uniformity of radi 
ation and also causes linear displacement, 
which is necessary to stretch the surface of 
the specimens. Ordinary dumbbell ten- 
sile specimens are stretched over specially 
designed rods, arranged concentrically 


near the outer diameter of the turntable 


COAGULATION OF NEOPRENE 
LATICES BY FREEZING H. W 
Walker. J. Phys. & Colloid Chem. 51, 
151-60 (Mar. 1947 


method are described for measuring the 


An apparatus and 


stability of frozen latices in thin films. 
The influence of some of the variations in 
making emulsion polychloroprene on the 
coagulation by freezing was examined 


The rate of coagulation by freezing of 


rubber latices varies principally with the 
temperature and the nature of the latex- 
stabilizing agent. Polymer remains dis- 


persed in films quickly frozen at extremely 


low temperatures. The rate of thawing of 


films formed from latices by quick freezing 
at very low temperatures has a pronounced 
effect on the coagulation of the polymer 
A tentative explanation of the coagulation 
of latices by freezing is presented 
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for tubing or sheet stock of top mechanical strength 


UF 


veniently low. A sheet Y2-inch thick, for example, can 
be cured in 45 minutes, using 70-80 lbs. steam pres- 


SPECIFY No. 5010 


eo 





This straight phenol laminating varnish is highly 
recommended as a bonding agent with either paper 








or canvas to produce tubing or sheet stock with utmost 
mechanical strength. As with all Plyophens, curing 
time is unusually fast, and required pressure is con- 


sure. Recommendations for proper curing cycles and 
pressures for particular applications will be supplied 
on request to the Sales Department at Detroit. 
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SHEET MATERIAL. H. F. Miller 
and L. W. Foster (to General Electric Co.). 
U. S. 2,414,320, Jan. 14. A dielectric 
sheet material consisting of paper im- 
pregnated with a copolymerized mixture 
of 95 percent N-vinylearbazole and 5 
percent diallyl phthalate. 


VINYL RESINS. E. H. Sorg (to 
Glenn L. Martin Co.). U. 8. 2,414,399, 
Jan. 14. A composition comprising a 
polyviny! halide resin and as stabilizer and 


plasticizer, diisobuty! adipate 


F. Strain (to Pittsburgh 
S. 2,414,400, Jan. 14 


Polymers of unsaturated esters 


POLY MERS. 


Plate Glase Co.). | 


INTERPOLYMERS. P. O. Tawney 
(to United States Rubber Co.). U. 5 
2,414,401, Jan. 14. 
ester of an aunsaturated acrylic acid in 
which the alcohol group of the ester is an 
alkyl, cycloalkyl, aryl or aryl group; 
styrene; a conjugated dienone containing 
two conjugated olefinic linkages in an open 
chain; said product being soluble in ace- 
tone and containing residual unsaturation 


Terpolymers of an 


and being capable of vulcanization and 
further polymerization. 


N-VINYL PYRROLE COMPOUNDS. 
W. Freudenberg (to General Aniline and 
Film Corp U.S. 2,414,407, Jan. 14. A 
heat-polymerizable N-viny!l pyrrole com- 
position which is stabilized against poly- 
merization at temperatures below 100° C., 
but above its melting point, comprising 
an N-vinyl pyrrole containing a small 
proportion of morpholine as stabilizer. 


COLD-SETTING ADHESIVES. P 
H. Rhodes (to Pennsylvania Coal Products 
Co.). U.S. 2,414,414-16, Jan. 14. The 
method of bonding a plurality of cellu- 
losic members comprising interposing 
between said members a water-containing 
liquid resin adhesive containing a formal- 
dehyde-liberating setting agent in an 
amount to set and harden the adhesive, 
together with a resin adhesive base formed 
by the admixture of a water-containing 
neutral volatile liquid with a permanently 
fusible condensate of a dihydroxybenzene 
and a resin-forming aldehyde, said per- 
manently fusible resin having in 50 percent 
aqueous solution, a pli outside the range 
2.5 to 6, and setting and hardening the ad- 
hesive at a temperature varying between 
40 and 120° F. in less than 48 hours. 


HEAT - REACTIVE RESINOUS 


PRODUCTS. A. J. Norton (to Pennsyl- 
vania Coal Products Co.). U.S. 2,414,- 
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117, Jan. 14. The method of preparing a 
resin-like coating composition comprising 
heat-reacting resorcinol with an oil such as 
vegetable and animal oils containing 40 to 
60 percent of trilinolein, 7.5 to 15 percent 
of concentrated sulfuric acid taken on the 
weight of the resorcinol, the ratio of re- 
sorcinol to oil varying from 3:1 to 1:3, the 
reaction mass being maintained at a tem- 
perature between 175 and 200° C. until 
the evolution of sulfur dioxide is sub- 


stantially completed 


ABRASIVE. C. C. March (to Minne- 
sota Mining and Manufacturing Co 
U. S. 2,414, 474, Jan. 21. A flexible ab- 
rasive disk of the coated abrasive type 
comprising a layer of vulcanized fibre, a 
hard firm thermoset phenol-aldehyde 
resin, a layer of cloth bonded to the vul- 
canized fibre, a layer of flexible impreg- 
nant comprising polyvinyl butyral within 
the remaining portion and at the outer 
surface of the cloth, a hard thermoset phe- 
nol-aldehyde resin bond adherent to the 
outer surface of impregnated cloth, layer of 
abrasive grains bonded by abrasive bond. 


PLASTICIZER A. J. Warner and 
4. A. New (to International Standard 
Electric Corp U. S. 2,414,497, Jan. 21. 
An improved electrical high-frequency in- 
sulation of polystyrene admixed with a 
hydrocarbon substitution compound of 
naphthalene having not more than five 
carbon atoms in chain and a power factor 
of less than 0.001 at 10° cycles. 


COATING COMPOSITIONS. J. C 
Lum (to Westinghouse Electric Corp 
U. S. 2,414,540, Jan. 21. A _ container 
which may be sterilized by heating with- 
out deleterious effects, comprising in com- 
bination a fibrous material and an im- 
pregnating coating comprising ethyl cellu- 
lose and an alkyl acetamide in which the 


alkyl group has 12 to 24 carbon atoms. 


CELLULOSE ETHERS. J. H. Sharp- 
house, P. R. Hawtin, J. Downing and W. 
H. Groombridge (to British 
Ltd.). U. S. 2,414,563, Jan. 21. The 


clarity of a cellulose ether which is soluble 


Celanese 


in lower fatty acids is improved by dis- 
solving the cellulose ether in a lower fatty 
acid and fractionally precipitating a part 
of cellulose ether by diluting with water. 


POLYALLYL ALCOHOL. D. E. 
Adelson and H. F. Gray, Jr. (to Shell De- 
velopment Co.). U. S. 2,414,578, Jan. 
21. Water-soluble hydrogenated polyally! 


aleohol having improved color stability. 


THERMOPLASTIC SHEET  AT- 
TACHMENT. R. 8. Ames (to Goodyear 
Aircraft Corp.). U.S. 2,414,705, Jan. 21. 
Means for mechanically securing sheet 
thermoplastic material in an opening in 
vehicular body wall constructions. 


OLEFIN POLYMERS. R. L. Holmes 
(to Jasco, Inc.). U.S. 2,414,740, Jan. 21. 
An emulsion of olefin polymers is prepared 
by kneading together a high molecular 
weight olefinic polymer, having a molecu- 
lar weight between 27,000 and 500,000, and 
an ester of a fatty acid of from 12 to 20 
carbon atoms with a polyalcohol, having 
from two to three carbon atoms, until a 
homogeneous mixture is obtained, adding 
water in small quantities until a water in 
polymer-ester emulsion is obtained; add- 


ing water until phase inversion occurs. 


HALOGENATED AMINE POLY- 
MER. S. S. Kistler (to Norton Co.). 
U. S. 2,414,748, Jan. 21. 
cross-linked aromatic amine polymer com- 


A halogenated 


prising a condensation product of a pri- 
mary aromatic amine such as aniline, m- 
phenylene diamine, m-toluidene, or di- 
aminodiphenyl methane and an aldehyde 
such as formaldehyde or furfuraldehyde 
in the presence of at least one molecular 
proportion of an acid as strong as phos- 
phoric, said polymer being reacted at resin 
curing temperatures with from 15.7 to 
23.44 percent of an organic aliphatic 
chlorinated polymer such as polyvinyl 
chloride, rubber hydrochloride, chlori- 
nated rubber, chlorinated polyisobutylene 


and polyvinylidene dichloride. 


OLEFIN POLYMERIZATION H. 
QO. Mottern (to Standard Oil Development 
Co.). U.S. 2,414,760, Jan. 21. 
for selectively polymerizing isobutylene 


\ process 


containing normal butylenes in a two 
stage process comprising selectively ex- 
tracting isobutylene by contacting with 
an aqueous benzenesulfonic acid solution 
at a temperature between 40 and 65° C. 
for 20 to 60 min. and subjecting the acid 
extract to a temperature between 100 
and 140° C. 


sure to produce isobutylene polymer. 


under superatmospheric pres- 


THERMOPLASTIC PIPE. W.. T. 
Stephenson and J. A. Palmer (to Dow 
Chemical Co.). U.S. 2,414,776, Jan. 21. 
An apparatus for making pipe comprising 
means for extruding a continuous coating 
of a molten thermoplastic on the surface 
of a rotating traveling mandrel and a sizing 
roller nearly parallel to axis of rotating 
mandrel, separated by tubing thickness. 


















ORNAMENTATION > 
: OF METALS 
Etched zine name plate with three- 
color enamel fill-in. Blanked 










PLASTIC AND METAL 
COMBINATIONS 
Highly decorated center button of clear 
plastic, set into plastic container with 
decorated chrome metal strips. 


Che versatility of plastics, metals and plastic-metal ORNAMENTAL PLASTICS 
combinations has opened unlimited possibility for Clear plastic crest of three-dimensional 
the modern designer who is striving for precision casting, decorated enamel fill-in. 


and eye-catching appeal at the least possible cost. 
Under one big roof at Auto-Lite’s Bay 
Manufacturing Division are the technical 
skills and the equipment which provide 
decorative and functional developments 
in both plastics and metals . . . These 
have proved themselves essential ingredi- 
ents in the development and improvement 





of a wide variety of manufactured products. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 


Detroit 2, Michigan Bay City, Michigan 


Tune in the Auto-Lite Radio Show Starring 
Dick Haymes—Thursday Nights, 9:00 P.M 
E.T. on Columbia Broadcasting System 





FUNCTIONAL PLASTICS 


Plug-in thermo-setting plastic terminal 
with intricate metal inserts. 


ROLLED AND FORMED METALS 


Etched and polished aluminum scuff plate with 
enamel fill-in. Rolled, formed, pierced and trimmed. 
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Mlasties Stock Wolds 





















1752 


753 





SHEET ONE HUNDRED FIFTY 


Attractive colors are combined with utility 


can help in many daily chores. 


Salt and pepper shakers in rec- 
tangular design with shaker holes, 
rubber stopper on back. 


Shaker set, tumbler bases with 
screw tops in various pastel colors 
for identification of salt, pepper, 
flour, etc 


Tumbler, 8-oz. capacity. 


Measuring spoon set in various 
fractions of a tablespoon 


* Ree. U. S. Patent Office 
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1756 


—_ 
1757 


1758 


Small funnel to fit 


bottle and other small orifices. 


into baby’s 
Top diameter, 2'/, in., 2'/:-oz 
capacity. 

tilted legs, 


Sink drain having 


smooth bottom with six large 


holes at apex. 

. 
Salt and pepper shakers, stream- 
lined design, rubber stoppers on 


underside. 


Fruit juicer molded with openings 
for straining. Fits into funnel 


in kitchen articles. 


1760. 


The 


These household aids 





No. 1760 for easy 
tumbler. 


pouring into 


18-oz 


5-in. diameter top opening. Fits 


Canning funnel, capacity, 
securely by friction with funnel No 
1756 for pouring through small 
diameter openings. Numbers 1756 


and 1760 are sold in combination 


names and addresses of the 


manufacturers who make these stock 
molds are listed on page 206. 
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8 10 THE BAR. 


Tees out finished products in volume — 
even by the millions — requires a molding pow- 
der especially formulated for the purpose. In 
addition to fast, clean molding and complete 
re-use of all flash, gates and sprues (100% 
salvageability) Chemaco Ethyl Cellulose offers 





=} 
- 





1. IMPACT STRENGTH — 2. WIDE RANGE OF COLOR AND FINISH — 

3. ABSOLUTE UNIFORMITY — 4, EXCEPTIONAL TOUGHNESS — 5. LOW 

SPECIFIC GRAVITY (1.07) — 6. FLEXIBILITY AT LOW TEMPERATURES — 
i 7. DIELECTRIC STRENGTH — 8. DIMENSIONAL STABILITY. 


This is why we usually think of Chemaco Ethyl 
Cellulose first in connection with mass produc- 
tion problems. It may pay you to think first of 
Chemaco! Our technical knowledge and experi- 
ence are at your service. Chemaco Corporation, 
Berkeley Heights, N. J. Branch office, Cleveland 





ETHYL CELLULOSE 


MOLDING POWDERS 
ALSO MANUFACTURERS OF CELLULOSE ACETATE AND POLYSTYRENE 
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STORY OF LIGHT 


AN ALL PLASTIC flashlight combines attractive appearance, dependable performance, and “luminous” properties. It 
has a creamy white daylight color, with a blue luminescent glow in the dark. Molded of phosphorescent Lustron 
(Monsanto Chemical Co.) for Delta Electric Company. 


Extra Value, Extra Usefulness Added to These New 
Luminous Flashlights 


RODUCTS—made “luminous” with Horse Head* 
Luminescent Pigments—are more useful, more 
profitable to sell. Because they glow in the dark for 
hours, they are easier to locate when needed quickly, 


increasing safety. And because of this useful afterglow, me natal 


these flashlights are easier to sell in a market that is METAL and plastics are combined in ingenious design to 
make these two popular-priced flashlights, with the plastic 


normally highly competitive. Other applications that lens caps providing the luminescent property. The flashlight 
promise good sales futures include clocks (hands, on the left also has a unique red signal light in place of the 
dials, cases), lamp shades and fixtures, electric switch orth Th 7 gt are products of The Fulton Manufac- 
and outlet plates, safety signs and markers, door 
knobs, table tops, etc. Our technical staff will be glad 
to work with you, your molder or plastic supplier 
on any phase of lumines- 


*Reg. U. 8. Pat. Of 
cent plastic applications. 


FREE! 


On request, we will send you ANOTHER 2-cell, all plastic flashlight, with a blue-gray 
daylight color and a blue luminescence. Product of The Fulton 


names of luminescent plastic 
Manufacturing Company. 


suppliers—and a copy of our 
booklet “101 Useful Lumi- 


nescent Applications.” - To Obtain Brightest GLOW | 














THE NEW JERSEY ZINC CO. | #oUeen * 


160 FRONT STREET + NEW YORK 7, N. Y. ae 
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Here is a Blaw-Knox Chemical Process Unit includ- 
ing reaction vessel, auxiliary equipment, heatin arg, el 
and cooling system ‘and controls, and ioekabriaanod 

piping, ready for assembly. 


Each item is precisely engineered to — its 
specific function. Simplicity of installation and 
economy in operation are assured. 


This is one of many types of integrated plants fur- 
nished to the Process Industries. 





BLAW-KNOX DIVISION OF BLAW-KNOX Co. 
2116 Farmers Bank Bldg., Pittsburgh 22, Pa. 
New York ® Chicago ® Philadelphia ® Birmingham ® Washington 





IMPLEMENTS THE 


B F .\ i") “ K N 0 4 PROCESS INDUSTRIES 





PROCESS STEAM... 











from a 
SOURCE 


tailored to 


YOUR 
_ REQUIREMENTS 


That's the KANE Low Water Line Automatic Gas- 
Fired Boiler, 1 to 5 H.P.—ideal for your individual 
moulding presses. Built to order for the operating 
pressure you require. It is compact . . . saves floor 
spece .. . can be placed right next to the press it 
serves; permits gravity return of condensate . 
eliminates long pipe lines and traps; burns fuel only 
in proportion to the steam used. (For your multiple 
press installations, there's the KANE Standard 
Boiler, 1 to 30 H.P.) and M-K-O Condensate Return 
System. 
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FELDT 


HILADELPHIA 25 PA 
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POUR OFC AGES OF AVTOMATIC GAS. HEED BONER ManUraCcTURING ExXPEmEeNct 








FOR PERMANENT ADHESION 
ON PLASTIC FILM 













FUSEprint by Velveray — the quality proc- 
ess that was specifically engineered for 
plastic film — either calendered or cast. 
FUSEprinting assures permanent adhesion 
... for the design is welded to the film itself. 


if you have a visual problem, 
bring it to us...our wide 
technical experience is at your 
disposal — without obligation. 


VELVERAY CORPORATION 
45 WHITE ST. * NEW YORK 13, N. Y. 


610 SOUTH BROADWAY PLANTS: CLIFTON, N. J. 
SUITE 623 FALL RIVER, MASS. 
LOS ANGELES, CALIFORNIA *REG. U.S. PAT. OFF. 
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l—A swimming fish, molded of cellulose acetate in six 


pieces, is propelled by turning a crank in the nosepiece 





2—Movable extremities of this cellulose acetate turtle 


fit into cam which causes them to move as the cam turns 


3 (Below)—The barrel and cap of this toy machine gun 


are molded of phenolic. The gun shoots wooden pellets 
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i—A pussle bank has maze section and base molded of 


cellulose acetate while window is molded of polystyrene 


Plastic tovs 


T WAS evident by the Toy Fair, held in New York 
City recently, that plastics are still, playing an 
important part in the toy industry. The variety 
of plastics used and the assortment of resulting toys 
were indeed a reassurance of the attractive and practi- 
cable toy applications to which plastics can be applied. 


Locomotive toys 


Swimbo, the swimming fish (Fig. 1), had an audience 


t all times for his aquatic performances. He moves 
through the water with realistic motions—propelled 
by winding a crank in the nose, which is attached to an 
elastic band. The fish is injection molded of Lu- 
marith in six parts by G. Felsenthal & Sons, Chicago, 
[ll., for Bantam—U. S. Toys, Inc., New York City. 
Since the fish must float with a certain portion of the 
body above water, it was necessary to mold various 
floats and weights into the plastic parts to accomplish 
this purpose. The flexibility of the plastic material 
allows the fish parts to be snapped together in as- 


sembly. No cementing is required. 
Slowpoke, the mechanical turtle, also attracted 
spectators (Fig. 2). His locomotion is caused by ap- 


plying slight pressure as he is pushed along the floor. 
The key to the turtle’s action is the center cam. All 
moving parts—head, front legs, back legs, and the 
tail—are fitted to the cam by means of molded-in slugs 
and holes. Revolving of the cam causes the extremity 
parts to move. 

The turtle was designed by Arnkurt Associate Engi- 





MIRRORS 


FOR PLASTIC HANDBAGS + COMPACTS 
FITTED CASES + NOVELTIES 


The perfect complement to a finely-finished vinyl! 
handbag or a gleaming Lucite vanity case is a 


mirror made by American. 


Made to specification, produced in quantity, 


American mirrors are of lasting quality. 


We are equipped to handle export orders. 


American Mirror Works 


Established 1918 


648 Broadway, New York 12, N. Y. SPring 7-1889 

















BEAUTIFUL EXHIBITS THRU PLASTICS 





created for 


FEL JEWELRY COMPANY 


STAN- 


Skilled, professional model makers, 
master craftsmen, design and create 
displays that sell merchandise. 


RATES REASONABLE 


36 Pages . . . 420 Pictures . . . an Exhibit of Performance 
Write for a copy of it Tedey on your business letterhead 






AMERICA’S LARGEST ORGANIZATION SPECIALIZING IN MERCHANDISE PRESENTATION 


W. L. STENSGAARD AND ASSOCIATES, INC. 


312 N. JUSTINE ST. CHICAGO 7, ILLINOIS 
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BONDS... 







METAL TO METAL 


RUBBER TO PLASTIC 


.. ANYTHING to ANYTHING! 


When you use Pliobond, there's no elaborate procedure 
involved. It's a one-part bonding agent . . . always ready to 
work. No mixing. No weighing. No critical temperatures. 
And it can be brushed, sprayed, spread or roller coated. 








Mail the coupon today for complete technical informa- 
tion on this all-purpose industrial bonding agent. 


Pliobond* is a product of The Goodyear Tire & Rubber 
Company, and is distributed exclusively by . . . 


I UNITED STATES PLYWOOD CORPORATION | 
| TECHNICAL ADHESIVES DIVISION | 
| 55 West 44th Street, New York 18, N. Y. ] 
Please send your free folder on Pliobond. 
| Name... —EE —o | 
| ae | 
J EE a | | 
! M. P. 647 ! 
I a in a, al led aad, wile tended Ut dni em whi Gb Gab GED eae ems = 


*Trademark registered, The Goodyear Tire & Rubber Co. 
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neers of New York City for Samuel Eppy & Co., of 
Richmond Hills, N. Y. Parts are molded of Chemaco 
cellulose acetate, Lumarith, Plastacele, Tenite by 
Plasticite, also of New York City. In hand assembling 
the turtle, the upper shell is turned upside down and 
all parts fitted into place. The lower shell is then 
cemented to the upper—the only cementing necessary 
in the entire assembly. 

The Eppy company produces its toy in bright colors 


5 and 6—Cellulose acetate was used in the molding of 
three toys for boys shown above—the station wagon, spin 


gameand Yo-Yos. It was extruded to produce pea shooters 


and merchandises it in a partially open box so that 
children can see the turtle and even feel it. 


Tey machine gun 


\ rapid-fire machine gun (Fig. 3) molded and dis- 
tributed by Baldwin Manufacturing Co., Inc., Brook- 
lyn, N. Y., is made to shoot wooden pellets, like bullets, 
as fast as the crank handle can be turned. The barrel 
and cap of the gun are molded of Bakelite. 


Puzzle bank 


The Amaze Bank (Fig. 4), molded by Voges Mfg. 
Co., Inc., Ozone Park, N.Y., for Troll Workshop of New 
York City, accomplishes the dual purpose of encourag- 
ing thrift habits in children and amusing them at the 
same time. Lumarith and Tenite are both used in 








pata 

















the maze section of the bank, which is injection molded 
The base for holding the maze is 
of the same material but is turned out in a 2-cavity 
Clear Bakelite polystyrene is molded to form 
The bank comes in assorted plain and 


in a single-cavity die. 


mold. 
the bank top. 
mottled colors. 


Teys fer the boys 


Most boys would be interested in three toys manu- 
factured by James L. Decker Products Co. of Culver 
City, Calif. (Fig. 6). The pea shooters are of extruded 
cellulose acetate and guaranteed to be hard hitters. 
The Whirl-E-Gig Spin game, contained in a round cellu- 
lose acetate box, is supplied with 10 different cards that 
make possible the applying of the game to baseball, 


7—These minature cooking utensils, molded of cellulose 


acetate, come in red, yellow, green and blue. The card- 


board stove is the package in which utensils are sold 










8—Ethyl cellulose is 
used in the molding 
of this doll’s head. 
The hair and facial 
features are molded, 


then hand painted 






Suppliers for Molders 
and Fabricators 


of 
Jewelry 


Compacts 
Handbags 


Luggage 
and Dress 
Accessories 


(Millinery, Shoes, 
Belts) 


E are known for the 

wide variety of our 
line of metal and plas- 
tic findings. We have a 
large assortment of 
Metal Stampings, Or- 
naments {including 
Filigree), Charms, 
Bead Chain, Buckles, 
Fancy Wire, Wire 
Formings, Hinges, 
Plastic and Metal 
Beads, Fancy Chain, 
etc., for every kind 
of trimming, novelty 
and decorative use. 


Address Dept. G-6 





An indispensable tool 
for fabricators of Plas- 
tics, Celluloid, Brass, 
Iron, etc. 


Magnetic tip holds drive screw 
in place for driving. Hardened 
steel spring action drives it in. 
Adjustable for light or heavy 
drive—will not break plastic ma- 
terial while driving the screw. 
Durable—Long Lasting—A time 
and labor saver—Use it once 
and you will not want to get 
along without it. 

Send for folder. 














BEADS 
STERLING, Brass 


’ s- 
Tic METALLIZED IN 


GOLD On Sitver. 
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MARTIN M. STEKERT 


45 WEST 34th ST.,NEW YORK 1,N 
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Ho’ can you eliminate guesswork before 
production? That's easy. Let us make 
you an accurately-scaled three-dimensional plas- 
tic model of your proposed piece. Remember, 
it’s costly to change hard steel molds. Better 
to work first from a model that will reveal “bugs’’ 
or suggest alterations. Stricker Brunhuber pre- 
cision models are made according to your speci- 


We also furnish 


INJECTION and COMPRESSION MOLDS 


OTRICKER-BRUNHUBER CO. 


fications. 


/ 
(? Wt, LALLA val wd Ie, Ofitis 


19 WEST 24th ST <Sb NEW YORK 10, WN. Y. 


WAthias 01%) 





LEAD SCREW TAPPING... 


™ 





With this ROTOREX tapping head you can 
convert your drill press to a precision tap- 
ping machine in a matter of minutes, and 
consistently produce Class Il! threads. To 
change to drilling, simply swing the 
ROTOREX to one side 

Employing the same principle as expen- 
sive tapping machines, the ROTOREX uses 
@ precision ground lead screw for positive, 
automatic control ef tapping leads and 
operates on a plet tomatic cycle. 
is rugged in construction, economical 
and can be operated with unskilled labor. 


CHECK THES' FEATURES: 


Pownve evtomat« control of lead 

Merdened precison ground lead screws 
Instantaneous emergency ‘everse 

Complore evtoman« cycte 

Mecvrate comtyol of depth eccurecy to 010 
Feet contro! trees operate: 1 hand fer leoding 
Capeciry 0-80 te 'y 

Price complete, $175.00, FO. 8. factory 





i en 





DOUGLAS 
Ree XS. 


PRECISION TAPPER 
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9—Injection molded polystyrene stones and mountings of 


cellulose acetate provide an endless variety of jewelry 


football, Put-and-Take, etc. The Whirl-E-Gig Spin- 
ning Top, more familiarly known as a Yo-Yo, is molded 
of cellulose acetate. 

\ streamlined station wagon (Fig. 5), that would be 
a colorful addition to any junior collection of cars is 
the model molded of Chemaco cellulose acetate by 
Precision Plastics Co., Philadelphia, Pa. Its overall 


length is 8 in., its wheel base 3 inches. 


Teys fer the girls 


Young homemakers can get a lot of culinary expe- 
rience with the Wannatoy stove (Fig. Cooking 
equipment is most complete and includes a pressure 
cooker, double boiler, frying pan, sauce pan, stew pot, 
spoon and spatula. All are molded of cellulose ace- 
tate by Dillon-Beck Manufacturing Co. of Hillside, 
N. J.—a multiple-cavity die turning out all pieces at 
once. Instead of making the utensils in drab black, 
the company wisely chose red, yellow, green and blue. 
The stove, measuring 6'/s by 3'/. by 5’/s in. when as- 
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PLASTIC MOLDING 


means careful hand work, too: 





Ginishing isdone Right 
msecm 2 KUHN & JACOB 


Every operation at Kuhn & Jacob is 
carried on with the ultimate satisfaction of 
the customer in mind. The girls at the 
finishing benches, even though experienced, 
are carefully supervised, and each piece 
must pass a rigid inspection. You may be 
sure that the plastic part of your product, 
if molded at Kuhn & Jacob, will meet your 
requirements in every way, within the limits 
of the material itself. 


KUHN & JACOB 


MOLDING & TOOL CO. 


1200 SOUTHARD STREET, TRENTON, N. J. 
CONTACT TELEPHONE.TRENTON 4-5391 


THE K & J 


REPRESENTATIVE 
MODERN PLASTICS 





NEAREST YOU 











10—These cellulose acetate animals come in many colors. 


ill are injection molded in two parts, cemented together 


sembled, is the package in which the utensils are sold. 

Dolls, the everlasting favorites of the young fair set, 
continue to employ plastics. Ideal Novelty & Toy 
Co., Hollis, N. Y., molds their doll heads (Fig. 8) of 
Celcon, a material which they find tough and resistant 
to cracking and chipping. Hair and facial features are 
molded right in the heads and later hand painted. 

This company features magic skin in its doll bodies 
a latex material that resembles human skin. The 
material makes possible the flexing of fingers and toes 
and wrinkling of skin. 

Imperial Crown Toy Corp., New York City, uses 
Tenite II in molding the heads, arms, legs and body of 


its Junior Miss dolls (Fig. 11). In an 8-cavity mold, 


ll—Heads, arms, legs and bodies of these dolls are pro- 


duced of cellulose acetate butyrate in an 8-cavity mold 
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A BIG SOURCE of small plastics! 


Strong, uniform and dependable... our small 
plastics maintain the high standards that you 
have known in all O-I products. 


Write us for details. 


If you need small plastic items in volume, Owens- 
Illinois is ideally suited to serve you. 


The automatic machines that mold our precision 
closures are equally well geared to high-speed, 


low-cost production of thermo-setting plastic A 
units designed for a wide variety of uses. LOOK FOR THIS TRADE MARK 


PLASTICS DIVISION 
OWENS-ILLINOIS GLASS COMPANY 


TOLEDO 1, OHIO * BRANCHES IN PRINCIPAL CITIES 
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DETECTO- SCALES - Inc. 
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1306 MAIN STREET 
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all parts for one doll can be turned out every 30 seconds. 
Enamel is sprayed on to perfect facial features. 

Fashionwise little girls can design their own jewelry 
with a Plasto-Magic costume jewelry set produced by 
Plastomic Products Co., Inc., of Astoria, Long Island, 
(Fig. 9). It contains a variety of injection molded 
Styron and Lustron stones for decorating the rings and 
necklaces, etc., that can be made from cellulose acetate 
split rings and metal parts also supplied in set. 


Barnyard replicas and builder set 


The cow, horse, duck, pig and dog shown in Fig. 10 
are a few of the animals put out by the Empire Plastic 
Corp. of the Bronx, N. Y. All are injection molded of 
cellulose acetate in two parts and cemented with ace- 
tone. The adaptability of the cellulose acetate to 
bright colors and mottled effects makes it possible for 
children to have the purple cows and red and white 
pigs that frequent their imaginations. The company 
also makes the ball shown. 

The use of plastics in the educational toy is illus- 
trated by the Plastic Builder set (Fig. 12). Lustron 
hubs, Tenite blocks, curved and _ straight injection 
molded Tenite strips, and wooden parts finished with a 
cellulose nitrate lacquer can be assembled by a child 
to make fascinating toys and gadgets. Colorful, sani- 
tary and durable, the set promises definite advantages 
over similar sets utilizing wood or metal. The 75 
pieces are molded and finished by Precision Plastics 
Co. for J. Donald Biever, both of Philadelphia, Pa. 


12—Set has cellulose acetate blocks and strips, poly- 


styrene hubs, wooden parts finished with plastic lacquer 
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PLASTIC MANUFACTURERS 


INJECTION, TRANSFER & COMPRESSION MOLDING * COMPLETE ASSEMBLY 
Representatives: NEW YORK CITY—19 West 34th Street © DETROIT, MICH.—805 New Center Building 








NEW 


IDEAS 


IN PLASTICS 









This may be the time to consider new ideas for 


improving your product through the use of 
molded plastics. Through close collaboration 
with your organization, our plastics research 
and design staff can help you to obtain the most 
practical application of plastics to your product 
requirements. You benefit from our plastics ex- 
perience and from the most modern equipment 
for plastics molding. Send now for Catalog 


Folder describing our services. 


INCORPORATED 
STAMFORD, CONNECTICUT 


LOS ANGELES, CAL.—1440 S. Robertson Bivd. 
CANADA—David C. Orrock, & Co., 1405 Bishop St., Montreal 
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AMAZINGLY 
ECONOMICAL! 






casting resins (Marblette), 


Each plastic calls for one 


dye. 


INCORPORATED 


326-328 West 70th St 


our famous REZ-N-DYE. 





'/w% to 1% by weight colors phenolic 


acetate, 


polystyrene, methacrylate and other in- 
jection molding or extrusion powders 


special 


Specify application when in- 
quiring for trial bottle. . . 


. $1.00 


SCHWARTZ CHEMICAL 


New York 23, 


Inquire about our special powder dye which 
when added to water and heated will color 
your plastics in the same efficient manner as 


CONCENTRATE 
POWDER DYES 


FULL RANGE OF COLORS 


Just briefly tumble the dye in the 
powders and you have your color. The 
more the dye the darker the color. 


CO. 
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Teeled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts . . . Steifled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


oWiclwest eHoldine 


13) N. WHIPPLE ST. *CHICAGO 12 «PHONE: KEDxie 


COMPRESSION AND INJECTIOn 


Cooking Utensil Handles 
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l—This convertible uses door panels, tail gates and 


framing parts laminated with urea-formaldehyde resins 


Resin adhesives 


HE old fashioned station wagon has little in com- 
mon with the newest models now rolling off pro- 
duction lines. There is still a similarity in appear- 
ance but there is a vast difference in performance. 
And the difference in performance is not strictly due to 
improved motor and mechanical operation, but also to 
perfections in the body. The new bodies on the sta- 
tion wagons are quieter, avoiding many of the squeaks 
and creaks formerly heard in this type car, and they 
are also constructed to withstand both longer and 
harder wear. 

The company that is presently producing a great 
number of station wagons, the Ford Motor Co., attrib- 
utes much of the efficiency of the new bodies to the 
use of synthetic resin bonded laminated wood parts. 
These parts replace all of the wooden sections formerly 
used and include the flat panels of the doors and tail 
gates as well as the contoured shapes used to frame 
them. The panels are generally laminated of hard 
woods while the contours are made from softer woods. 
The manufacturer finds that laminated wood does not 
crack or split as readily as unlaminated wood, a factor 
which not only increases the strength of the entire body 
but eliminates much noise caused when driving friction 
loosens less sturdily assembled parts. 


Laminated convertible body 


Laminated station wagon bodies have met the Ford 
performance tests so successfully that when the com- 
pany brought out its Sportsman convertible car (Fig. 
1), it decided to use the same type laminated woods as 
employed in the station wagons and to produce them 
by the same methods. 

The convertible is chiefly a pleasure car and is not 
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2—A completed station wagon body, which has wooden 


sections laminated with urea-formaldehyde resins 


in car bodies 








3 (Above)—In the first step in making the laminated car 
bodies, logs are drawn to the sawing machines. 4 (Below)— 
The resulting cants are then cut into smaller strips, 


stacked according to size and removed to kilns for drying 
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UNIPEROX 
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...@ unique hydroperoxide 
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Send for the Facts 


Uniperox 60 is a liquid hydroperoxide 
catalyst with this unusual combination 


of properties— 


high catalytic activity 
high thermal stability 
even rate of thermal decomposition 


complete miscibility in most 
organic liquids 


added safety of shock insensitivity 


Easy solubility in resin monomer —and 
relative safety in handling—make Uniperox 
60 an outstanding catalyst for unsaturated 
polyester resins. The even decomposition 
rate aids the attainment of the desired 
degree of polymerization before the 
catalyst is expended. This even cure rate 
reduces thermal strains set up in the 


casting of polyester resins. 


Uniperox 60 may make possible improve- 


ments in your processes or products. 






Details will be sent on receipt of your 


inquiry. 







R. T. COLLIER 






R. T. COLLIER 
CORPORATION 

CORPORATION 
714 W. Olympic Boulevard + Los Angeles 15, Calif. 
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MOLDING 
POWDERS 





cellulose acetate 


cellulose acetate 
butyrate 


ethyl cellulose 
polystyrene 
available in 
all colors 
or 
crystal-clear 


c 


Franklin Jeffrey—a new source for molding powders 
but an old hand at the job. With a background of 16 
years in the manufacture of plastic molding powders, 


we're at your service to provide you with the best 


materials. 


FRANKLIN JEFFREY 


CORPORATION 
ESplanade 5-7995 Brooklyn 30, N. Y. 








1671 McDonald Ave. 


DO YOU NEED 


a truly dependable high pressure reducing 








valve? Would you like to have a valve 
that reduces pressures as high as 6,000 psi 
without shock? If so, simply specify the 


valve shown at the right, namely, the 


ATLAS Type“E” 


High Pressure Reducing Valve 


This excellent valve is now being suc- 
cessfully used in the leading plastics 
plants of the world. It handles, with 
equal ease, water, oil or air. 


“What's lt Made Of ?"’ 


That question is frequently asked 
materials obtainable for the various purposes. The body, for instance, 
is entirely of forged steel. All internal metal parts are wholly of stain- 
less steel. A formed oT 1 of special material superior to leather is 
used which is immune to all Quids commonly used in hydraulic machin- 
ery. The pressure on the seat is balanced by a piston with the result 
that variations in high initial pressure have little effect on the reduced 
pressure. Ask for complete information 


For other ATLAS plastics plant products see the partial list in 
our ad in the January 1047 issue of MODERN PLASTICS 


ATS ALE COMPANY 


277 South Street, Newark 5, N. J. 
Representatives in Principal Cities 





It is made of the BEST 
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5—Small wooden sections, to be used for making lam- 


inated frames, are run through glue spreading machines 





6—Glue coated blocks are assembled with clamps and 


placed in hydraulic presses under as much as 250 p.s.i. 


expected to do any heavier duty than a metal-bodied 
convertible. But, although it is not called upon to do 
the heavy work that the station wagon must do, it 
nonetheless profits by the strength imparted it by the 
laminated wood parts. The main advantage the con- 
vertible finds in the wooden body, however, is its quiet- 
ness. This characteristic greatly adds to its desirability 
since convertibles, more than other car models, have a 


tendency to develop body noises. 


Plastic resins used in laminating 


Urac 185 resin is used by the Ford Motor Company 
in its big Iron Mountain, Mich., woodworking plant 
for both laminating and joining the wooden sections. 
Gluing operations fall into three classes—laminating 
the birch or maple blocks used for framing, laminating 
the hard wood panels that form the doors and tail 
gates, and the final assembling of these wooden sections 


together. (Please turn to next page) 
























FC 


PF 








AT YOUR SERVICE 
FOR CUSTOM MOLDING 








7 Shown here is the interior of one of America’s most modern and completely 
equipped compression molding plants—a part of the facilities of the Prolon 

Plastics division of Pro-phy-lac-tic Brush Company. This plant, with its 

up-to-date presses and electronic heaters, is at your service for better custom molding. 

Automatic cycle regulation, constant production supervision and laboratory 

checking, plus clean housekeeping, are essential to good molding and uniform 


quality. You get them at Prolon Plastics. 


FOR BETTER QUALITY, BETTER SERVICE, WRITE TO 


RESEARCH *» DEVELOPMENT 
DIE-MAKING * COMPRESSION 


A DIVISION OF AND INJECTION MOLDING 


PRO-PHY-LAC-TIC BRUSH CO., FLORENCE, MASS. 
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Save production time 












One man can handle heavy 
dies up to 500 Ibs. alone. 
+ 
Handy for general shop lift- 
ing jobs—loading trucks, etc. 


> 
Easily moved about on the 
4" diameter wheels. 


. 
Platform, steel plate, 24x24" 
Overall height—6'0" 
Platform lift—4'6" 


. 
Floor lock [optional) holds 
machine firmly to the floor. 


. 
Other Economy Lifting Ma- 
chines of heavier capacities 
wp to 5000 Ibs. available. 


Write for catalog. 


PROMPT DELIVERY 


2647 W. Ven Buren $#. 
Chicago 12, iil. 


ECONOMY ENGINEERING CO. 






Price $157.50 
Floor lock $10.00 extra. 
Full Freight Allowed 


















ALPHA 
HYDRAULIC REDUCING VALVE 


Exclusively designed for the Plastics Industry. 
Alpha High Pressure Reducing Valve for water 
containing oil emulsion. Designed for maximum 
3000 p.s.i. (200 kg/cm’). Allows any pressure 
to be obtained on the molding press down to 25°, 
of the maximum. Valuable especially in transfer 
molding and when applying high frequency pre- 
heating. 


Reduces maintenance costs for molds. 


ALPHA 





Sweden 





Sundbyberg 
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The laminating technique is used in order that 
strength may be increased and lumber be fully utilized. 
It is often difficult to obtain a thick board which con- 
tains no flaws, but by laminating thinner pieces of 
wood, careful selection is assured, waste is reduced 
and there is no loss of strength. Because the urea- 
formaldehyde base adhesives are unaffected by hu- 
midity changes, there is little danger of dried out joints. 
Use of this synthetic resin also increases water resist- 
ance. Glue lines are not visible and in no way do they 
affect the finish given the surface of the wood. 


Weodworking operations 


In the first step of making the laminated framing, 
birch and maple logs are transported from the nearby 
forests to the Ford Iron Mountain plant. The logs 
are brought on flat cars and placed on continuous chains 
which carry them to the first cutting saws (Fig. 3). 
Jacket boards are removed and cants are squared for 
resawing. These cants are then sliced into smaller 
pieces of lumber (Fig. 4). 

After all the cutting of lumber is completed, the 
pieces are stacked according to thickness, width, length 
and grade, and moved into huge kilns for drying. 


Applying the adhesives 


In producing laminated blocks, carefully selected 
maple or birch strips are run through a specially de- 
signed automatic glue spreader (Fig. 5). Two or 
more pieces are used for each block, depending upon 
the thickness desired. 

The resin coated blocks are then placed in hydraulic 
presses where pressures of from 100 to 250 p.s.i. are 
reached. (Either hot or cold press methods may be 
used.) Retaining clamps hold the assemblies firmly 


7—In finishing the framing pieces, the laminated sec- 


tions are shaped, contoured on wood working machines 














Canadian Resins And Chemicals Ltd. Demonstrates 
TIMKEN BEARING Precision on Plastics Calenders 


Rolling “Vinylite” Plastic film 48” wide x .004” thick and holding 
to a tolerance of plus or minus 10% on thickness throughout the 
length and width is a tough test for any calender, but Canadian 
Resins and Chemicals Limited has no difficulty in maintaining 
this tolerance on its Dominion-built calenders equipped with 
Timken Balanced Proportion Roll Neck Bearings. 


The Timken Bearing roll neck mounting used on these calenders 

is shown in the accompanying drawing. The close precision tol- 

erances to which Timken Bearings are manufactured assure ac- 

curate and constant gap setting between rolls with resulting close 

control of product thickness. Furthermore, the calender rolls can ge ; < 

be ground on the bearings, making the O.D. of the rolls vir- Application of Timken Bearings on 

tually free from inaccuracies. she volt wochs of she eclentnes Sane. 
dian Resins And Chemicals Limited. 

Timken Balanced Proportion design gives increased roll neck 

strength and rigidity, minimum roll deflection and maximum 

radial, thrust and combined load capacity. Being mounted with 

a tapered bore on the roll shaft, the bearings are much easier 

to assemble on the shafts and to remove when necessary. The 

rigidity of the mounting permits the incorporation of effective 

bearing housing seals. This prevents spoilage of material by oil 

leakage. Specify Timken Bearings for your calenders. Look for 

the trade-mark ‘““‘TIMKEN” on every bearing you use. The 

Timken Roller Bearing Company, Canton 6, Ohio. 


: 
NOT JUST ABALLC NOT JUST A ROLLERO THE TIMKEN TAPERED ROLLERO— BEARING TAKES RADIAL @) AND THRUST —-§)— LOADS OR ANY COMBINATION w 


SUNE + 1947 


i179 












“~SFor A 
Specify \ New Complete 
| Service in 
\ Plasti 





A NEW PLANT 


Spacious, up to the minute, to facilitate 
Industrial’s production and service 


NEW FACILITIES 


To make it possible to achieve the utmost 
in precision and uniformity in volume production. 


A NEW SERVICE 


For the custom molding of plastic products 
and parts that will be a source 
of real satisfaction 


For further information ~— write for booklet on 
Industrial’s new complete service 





5201 N. Avondale Avenue + Chicago 30, Illinois 
Sovth Bend Representative: Mr. C. W. Krueger, 
908 Tower Building, South Bend, Indiana 
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contoured frames and large panel sections 


of a 


&8—These 


are assembled by use urea-formaldehyde resin 


as they are removed on continuous live rolls to the 


curing chambers (Fig. 6). 
Importance of curing 


Use of heated chambers is of importance because 
they greatly speed up the curing time of the normally 
cold-setting adhesive used. The plant’s production 
capacity is so great that accelerated cure is essential 
if gluing operations are to keep up with other manu- 


facturing processes. 
Finishing of frames 


With removal from the curing chambers, the blanks 

the block and 
Wood machines, 
clamps for holding the pieces and saws for cutting them 


cut from laminated are contoured 


shaped. working provided with 


are used for this process (Fig. 7 
holding larger laminated 


The resulting shapes 
to be used for framing and 


sections are shown in Fig. 8. 
Piyweed panels 


Large panel sections used for doors and tail gates are 
made of hard woods, usually mahogany or gum wood. 
Ford calls on Urac 185 resin to bond 5-ply sections. 


Assembling ef components 


The urea-formaldehyde resins are again used in as- 
(Fig. 8) that make up 
the completed doors and tail gates of the car. Each 
component is coated with adhesive and put together in 


sembling all of the components 


assembly jigs. Some of the joints which can be made 
are: mortise and tannon, dove tails, finger joints. 

In a final operation at the Iron Mountain plant, the 
laminated wood parts of the body are assembled with 
the metal sections to practically complete car body 
work and the unit (Fig. 2) is shipped to Detroit where 
it is assembled with the chassis and motor. 

The importance of the use of urea-formaldehyde 
resins can be measured in terms of the new fields that 
open. truck 
bodies; gluing of laminated table tops to plywood bases; 


are \ few examples are: and trailer 


boat construction and innumerable assembly wood- 
working operations. 

















LET’S FOLLOW AN ITEM like Ideal 
molded buttons or buckles from 
drafting board to actual use. . . Dis- 
cover why more and more manufac- 
turers turn to Ideal for all types of 
commercial molding. Ideal’s plastic 
engineers are trained to think in terms 
of economy. Ideal’s experienced 


MAIN OFFICE AND FACTORY 


molders are trained to think in terms 
of quality. That goes for simple but- 
tons or complicated molded items. 


IF YOU ARE LOOKING for the com- 
bination of economy plus quality— 
call Al Manovill today. He can help 
you with your molding problems. 





ome, HOLAL PEASTICS CORP, st si reovucrs co 








The EAGLE 
MICROFLEX 


Reduces Costs 
Improves Quality 
in 
Plastic 
Molding 
Free Wiring Diagrams 


illustrate how Microflex 
Timers can be used on: 





Hand Operated Presses — prevent premature opening 
Compression Molding Presses — without gassing 
Compression Molding Presses — with gassing intervals 
Transfer Molding Presses 

Injection Molding Presses 


Write for diagrams in which you are interested. 


EAGLE SIGNAL CORP. 


Moline, Illinois — U.S.A. 


1, 
2. 
3. 
4 
5 

















WOOD FLOUR 


on © ie On. mum om a Om On 4 
and FABRICS 


OF SUPERIOR QUALITY 
FOR THE 


PLASTIC INDUSTRY 


LARGEST DOMESTIC SUPPLIERS 


Becxer Moore e Co. inc 


NORTH TONAWANDA, N. Y 
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Electronic High 
‘ Frequency Heat Sealer 


design and construction embodies those precision factors 


| demanded by the exacting requirements of continuous 
i} ; production. 
* 


One type of air 
operated THER- 
MATRON seal- 
ing press used 
for many kinds 
of thermoplastic 
seals. 


From gossamer dress shields to heavy industrial 


aprons for slaughter-house workers — THERMA- 






TRON is doing countless production sealing jobs 


Seale » 
i 


—-_ in the nation’s factories — making products of 







higher quality at lower costs. 





pork 
# neo. 10" 








A typical THERMATRON electronic heat sealing installation 
comprises the THERMATRON generator, a rugged example of 
industrial equipment —a sealing press expertly designed and 
meticulously constructed to close tolerances — electrodes specially formed, accurately surfaced and mirror-finished 
to ensure carefree consistent production — plus the priceless experience of THERMATRON’s engineers. 


Forward-looking business men are investigating the possibilities of the THERMATRON method of high-fre- 


quency bonding and heating for new consumer products and for money-saving short cuts in production processes. 
Your copy of “Electronic Heating and Sealing with the THERMATRON” will be sent on your request. 


Desirable territory open for qualified sales engineers. 





Whe atron DIVISION 


RP 


Sa it RADIO RECEPTOR COMPANY, INC. 


Radio and Electronics 251 West 19th Street New York 11, N. Y. 
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Qu Laminates 3 
Unity Requires 


T. achieve an unvarying constant bond 


between fabrics and plastic materials re- 
quires a laminate duck with a high degree 


of uniformity. 


Uniform in weave, strength, toughness, resili- 
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ency, flexibility and absorptive qualities, Mt. 


¢. 
-='¢ 
; 
! 


Vernon Extra fabrics assure you more stable 


laminates in every run. This quality in Mt. 





- ft | pu 


Vernon fabrics is the result of spinning and 





ae 


weaving to rigid standards of tolerances 


which are constantly checked by a broad sys- 





tem of laboratory controls. For fabrics that 


minimize processing problems and provide 
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maximum uniform quality in laminates, 


—_ 
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specify Mt. Vernon Extra. 
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uniformity makes 
the big difference 






TURNER HALSEY 


a COMPAN 
Wt. Vernon-Woeedberry Utils Selling) Agents 


40 WORTH ST. © NEW YORK 





Broach Offices: CHICAGO * NEW ORLEANS * ATLANTA * BALTIMORE * BOSTON * LOS ANGELES * AKRON 
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PLASTIC MOLDS , 


25 years experience in designing and 









building molds for leading molders. 







Our plent is modern in equipment for 





producing the best in molds. 


Compression @ Injection @ ‘Transler 












Now equipped with an eight-ounce 






injection machine for testing molds! 










ALL PHOTOS, COURTESY NEW JERSEY ZINC CO 


In daytime, phosphorescent polystyrene clock housing, 








= TE a 


is white. At night (bottom) it glows with a blue light 





FORTNEY MFG. CO. 
ATNIRR AC” Newsy 4} LWO phosphorescent — 


polystyrene housings 











]SE OF luminescent pigments in plastic materials 
| gained prominence during the war when it was 


a 
P 


found that they provided for safe and efficient 
night operation of armed forces in planes, ships and on 
the ground. Plastic dials, signs, instruments, maps 





which glowed in the dark with minimum risk of de- 
tection kept observers’ eyes continually accustomed to 


the dark. 
With the advent of peace, applications for lumines- 
Creative — means the finest decoration he «ciate erate: a 
cent pigments for everyday use have been multiply- 


on your glass, plastic or metal container — , “2 ; 
trad ing. Their advantages are many. Such applica- 


Creative —means unlimited production tions make movement in the dark safe. They add 


d facilities — glowing color and novelty to toys and gifts. By their 
uniqueness they have helped to sell goods and ad- 

Creative —means an expert technical vertising displays. Familiar household objects made | 
staff to solve your printing problem. to glow at night have provided restful and comforting 


light to children and the sick. The range is wide 
and includes phosphorescent fish hooks and _ lures, 


Ge EE Ee EEE 


automotive instrument panels, radio dials and decora- 






tion, pictures printed with silk screen process paints, 
light switches, road signs and lampshades. 

While luminescent pigments are divided into two 
types, fluorescent and phosphorescent, the latter has 





been found more versatile. Fluorescent pigments emit 
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light only when continuously exposed to ultraviolet. 
On the other hand, objects treated with phosphorescent 
pigments continue to glow in the dark from 30 min. 
to 12 hr. after exposure to a light source—sunlight, 
daylight or lamplight. 

These phosphorescent pigments may be used in the 
form of brush or spray paints, coated papers or textile 
fabrics, plastic molding granules and powders, sheets, 
films or adhesive tapes, printing inks, decalcomanias 
and porcelain. 

Two typical applications are illustrated here. The 
flashlight with a phosphorescent Lustron housing is 
manufactured by the Delta Manufacturing Co. of 
Marion, [nd. At night 
it is easy to find when needed because of its blue after- 


The case is white in daylight. 
glow. It should be placed, however, where it will re- 
ceive some exposure to daylight or lamplight for, if 
placed in a closet or drawer, it will not receive sufficient 
light energy to glow. 

A new electric alarm clock, Telalarm, Jr., has been 
put on the market by Telechron, Inc., Ashland, Mass. 
In addition to hand and dial markings, the whole 
clock case is molded of phosphorescent Lustron with 
ivory daylight color and a blue night color. Pigments 
for both these items are supplied by the New Jersey 
Zinc Co. of New York City. 
supply green, orange-yellow and blue-green pigments. 
The amount to be used depends upon the thickness and 
Small objects and thin 
sections require higher pigmentation. 


The company also can 


size of the finished object. 


The flashlight which is shown here in daylight and again 


in darkness also has phosphorescent polystyrene housing 


The New Automatic 
SPEEDYLECTRIC 


. . . the safe, long-life electric steam 
boiler* with exclusive control features. 


Steam at the flick of a 
switch from a compact 
portable steam generator. 


MODELS AVAILABLE 


Working Pressure 
Series Ibs. /sq.in. 
500 0-100 
600 90-200 
700 190-250 
800 240-500 


All models may be rated from 
6 KW to 28 KW capacity. (10 
KW =1 BHP=30 Ibs. steam 
per hr. approx.) 





ASME Construction—Underwriters’ Laboratories Listing. 
Additional information will be gladly furnished upon 
request. *Patents Pending. 


Write to 


SPEEDYLECTRIC ENGINEERING CO. 


89 Broad Street, Boston 10, Mass. 
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AMERICAN PLASTICS 
ENGINEERING 


From the time you present us with an 
idea right up to the molding and finishing, our staff of 
skilled plastics molding technicians follow-up with all the 

















steps designed to eliminate production difficulties. 


Here are the steps that pay off in 
success for the finished product: 


Designing — Styling — Model Making — Mold Building 
Facilities Layout — Operations Controls — Heatronics 
Molding and Finishing Problems 




















AMERICAN PLASTICS ENGINEERING CORP. 


3020 East Grand Blvd. Detroit 2, Michigan 
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in PLASTICS 


youve gor 


to KM OW this 


husiness / ’ 


We can offer reprocessed plastic materials 
which, for certain purposes, may be used 
to lower your production costs without 
Jowering your quality. 


o 


if you wish to re-use your Own scrap we 


can grind, magnetize, separate and rework 
it and return it te you clean and ready 


for use. 


On the other hand, we will bay your ther- 
mopiastic scrap, rejected molded pieces 
and obsolete molding powder. 


1T WILL PAY YOU TO CONSULT US. 


METHYL METHACRYLATE 


A. BAMBERGER 
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Oil puritying 
systems for 
molding plants 


by J. B. BIGGERS* 


YDRAULIC equipment on the plastics molding, 

stamping and extruding presses, and injection 

molding machines plays an important part in 
the entire plastics industry. The proper performance 
of this equipment is vitally necessary in order to meet 
the constantly increasing demand for high quality 
plastic products. 

Efficiency of hydraulic pumps and valves on plastics 
molding machines depends on the absence of wear 
throughout their lives. They are precision instruments 
and any excessive wear causes increased slippage of oil. 
This in turn results in power loss, reduced output and 
higher operating temperatures. 

Hydraulic oils, even in a closed system built to 
operate at high pressures, suffer contamination from 
oxidation of the oil, from dirt, abrasives and impurities 
caused by corrosion, and from foreign impurities which 
somehow find their way into the hydraulic system. 


Cemmon causes of oil failure 


Contamination that may cause inefficient operation 
of hydraulic machinery commonly consists of gums and 
lacquers, sludges, rust, grease entering through packing 
glands, atmospheric dust taken in through the breather, 
indiscriminately used rustproofing compounds, gasket 
cements, pipe sealers, and impurities which may find 
their way into new systems, or into old systems during 
repairs. 

One of the commonest causes of contamination in 
a hydraulic system is oxidation which results in forma- 
tion of gums, lacquers and sludges. Serious oxidation 
of oils may progress to the point where it is necessary 
to shut down the hydraulic equipment and completely 
dismantle it for mechanical cleaning. 


Oxidation of oil 


There are four principal contributing factors in the 
oxidation of oil: agitation, temperature, pressure and 
catalysts. 

Oil in a hydraulic system undergoes violent agitation 


* Chief Engineer, Honan-Crane Corp. 
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AROUND THE GLOBE 
UNUSUAL DISPLAYS OF 


| Pleviglas. 


In many fields... and many places. . 
modern designers are creating unusual dis- 
plays with Priexicias. They favor this 
fascinating acrylic plastic because it is both 
beautiful and practical. 

Yes — designers, architects, fabricators 
and other creative people have discovered 


that PLexictas is light in weight, ruggedly 
strong, shatter-resistant, permanently crys- 
tal-clear, that it can be easily molded into 





This attractive dealer display is made by blowing 
two PLEXIGLAS hemispheres, inserting the car 
model and joining the hemispheres to form a 
bubble. Fabricated by Cadillac Plastics Com- 


pany, Detroit, Michigan. 


the most intricate shapes, and is available 
in a limitless range of colors. They’ ve found, 
too, that its gem-like luster adds to the 
attractiveness of many of their creations. 

Why not investigate the possibilities of 
PLEXIGLAS yourself? We'll be glad to give 
you technical assistance. Just call or write 
our nearest office: Philadelphia, Detroit, 
Los Angeles, Chicago, Cleveland, New York. 
Canadian Distributor: Hobbs Glass, Ltd., 


London, Ontario. 





PLEXIGLAS is a trade mark, Reg. U.S. Pat. Off. 





ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Chemicals including Plastics * Synthetic Insecticide 


Chemicals for tne Leather Textile Ceramic Rubi 
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SOLKA-FLOC, a unique brown Company product, is a 
finely divided, chemically purified cellulose fibre. It is 
steadily finding wider uses in industrial operations for 
both process and product improvement. 


Unexcelled in purity and uniformity, SOLKA-FLOC is pro- 
duced in a wide variety of physical forms giving unusuc! 
combinations of technical properties. Members of the line 
are unique in the filler field, being excellent binders from 
non-abrasive organic origin, low in specific gravity and 
of negligible ash content. The color range of SOLKA-FLOC 
is from natural cream to pure white. A variety of fibre 
lengths is available; bulk, apparent density, and absorb- 






ency can be controlled. This rare combination of proper- 
ties has proved its merit in commercial application and 
SOLKA-FLOC is being profitably adapted to use in the 
following fields: rubber, plastics, adhesives, protective 
coatings, ink, filtration, decorative coatings, cosmetics, etc. 


‘For details on how SOLKA-FLOC may be employed to 
extend supplies of more critical materials, produce 
new or better finished products, or facilitate manufac- 
turing operations, address our Technical Service 
Department. Full help will be granted gladly, regard- 
less of your operations, and adequate samples of 
SOLKA-FLOC supplied. 


"Reg. Trade Mark 














fier so it serves a number of presses (10 in this case) 





each time it passes through the pump and valve 
mechanisms, and when the equipment reservoir is small 
the oil has little opportunity to rest between cycles. 
Such continued severe agitation speeds up oxidation. 
Temperature, too, is a contributing factor in oxida- 
tion. When oil temperatures are kept below 140° F. 
the rate of oxidation from this cause is very slow. But 
it is well known that, with all other factors constant, — | 
rates of reaction double for every 18° F. 
temperature above 140° F. i 
When pressure is raised there is a corresponding 
mild increase in the rate of oxidation. As pressure 
becomes higher the rate at which oil passes through 































increase in 


small clearances is increased and oxidation is further 
speeded up. Certain metals, such as copper, bronze, 
brass and steel act as catalysts and cause oxidation. 
Water, dust and rust also catalyze oxidation. 

Presence of contaminants such as sludges, gums and 
lacquers in hydraulic oil tend to clog up the orifices 
causing the system 





found in many valves and pumps, 
to operate very erratically and shutdowns to become 
necessary. A small quantity of gummy material may 
cause the sticking of closely fitted pump parts and 
valves, thus cutting down efficiency of the machine. 


oy 


Changing oil not the answer 


Changing oil in hydraulic mechanism will not avoid 
the damage to equipment that occurs while contami- 





nation is building up to a point where oil change be- 
pitting and deposits | 


comes necessary. Excessive wear, 


peep airs rss Sew 


l—One method of oil purifying is to set up the puri- 
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HERE’S THE LATEST IN RESINS ) CTLA POLYMER 


An economical heat-reactive, aromatic-type, olefinic hydrocarbon... highly 
unsaturated ...dries by both oxidation and polymerization ...miscible in 





all proportions with drying oils... compatible with most resins. 





TYPICAL PROPERTIES 


Specific Gravity, 60 /60 F 1.01 
Viscosity, S.U.S. @ 210 F 295 
Flash, Cleveland Open Cup 315 F. 
Iodine Number (Wijs) 217 
Acid Number 0.2 
Saponification Number 1 
Diene Number 10 
Non-Volatile 91% 
Color Dark 





APPLICATIONS 


PAINTS AND VARNISHES 
CTLA Polymer imparts hardness 
and gloss to films. Also, because 
it is an unsaturated short-oil length 
resin it is reactive and can be used 
to replace a large part of the drying 
oils in most formulations. 


PRINTING INKS—High solids 
content with low viscosity means that 
CTLA Polymer can replace resins and 
drying oils without reducing with 
volatiles, which are a fire hazard. 


OTHER PRODUCTS in which it 
might be used are roofing compounds, 
thermal insulation, wall boards, anti- 
friction materials, rubber processing 
materials, specialty papers, leathers, 
caulking compounds, floor coverings 
and asphalt-type cements. 


COMPLETE INFORMATION, 
samples and help in adapting CTLA 
Polymer to your problems are avail- 
able from 


ENJAY COMPANY, INC. 


(Formerly Standard Alcohol Company) 











‘**The Original Synthetic Solvent Manufacturers”’ 
26 BROADWAY * NEW YORK 4, N. Y. 


Cumberland Plastics Granulating Machines. 





. a 





Expressly designed 
for granulating the 
various types of 
plastic materials 


Advanced design features enable 
Cumberland machines to perform 
at maximum efficiency the special 
cutting required by plastics ma- 
terials. Machines are made in two 
styles: smaller machines No. O, 
No. } and No. 1} as at right (No. 4 
illustrated). Style of large ma- 
chines as at left 
with retractable 
knife block for 
maximum accessi- 
bility (18” Machine 
illustrated). 


Request illustrated 
CATALOG No. 200 





CUMBERLAND ENGINEERING CO. 


Dept. A—Box 216, Providence, R. |. 
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PARKS-STANDARD 
Plastic 

? Material 

ma DRYER 


eakd 

4 The custom-built Parks- 
oer Standard Dryer is readily 
e ] adaptable to fit all practi- 


PE cal requirements for 
drying plastic granule 
| 1 materials. Thermostati- 
" cally controlled, easy to 
; operate and maintain, the 
unit fits conveniently into 

any shop layout. 
Performance-proven by 
skilled plastics workers 
this dryer can be pur- 
chased in from one to five 
sections, each section con- 


taining three drawers. 
Injection Mold Specialists 
New England Agents for Lester Injection Molding Machines 


Write today for information and engineering help 


STANDARD TOOL CO. 


LEOMINSTER, MASS. 


Dicifillors lo UGS9 Vlesltc Mus 


Vince IY) /9// ~ 





Fon faster scaling of 


PLASTIC 
FILM 





FACTS— 
© SEALS PLASTIC FILM. Designed 


to join two or more plies of 


® AUTOMATIC TUNING. New 
automatic control of power in 
stantly adjusts machine to vari 
able loods such as in crossing 
seoms 

@A QUALITY PRODUCT. Built 
by the world’s largest exclusive 
builder of industrial sewing 
machines. Exclusive rotary type 
electrodes; low residual heat, 
freedom from burning. Informa 
tion on requect. UNION SPECIAL 
MACHINE CO., 413 N. Franklin 
St., Chicago, til. 


thermo-plastic film materials 
(Vinylite, Pliofilm, Koroseal, etc.) 
with neat, continuous fused 
seams. Can be used for hem 
ming, binding, felling. 


@ IMPROVED SPEED. The oper 
ating speed has now been raised 
to a point where it compores 
favorably with conventional 


sewing machine speeds. 


THE UNION SPECIAL 


Electronic SEAMER 














CamMaination 
CHECK. #fLer & 
UNLOADING VALVE 
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2—The oil purifier may be direct-connected to an in- 


dividual system, a method providing maximum protection 


are left behind and destruction continues when new oil 
starts in use. 

When changing and refilling a hydraulic system, 
5 to 15 percent of the old oil remains in lines and pump. 
This old contaminated oil, due to scavenging action of 
the new oil, increases the deterioration rate and acceler- 
ates sludge formation in the new oil. 


Purification keeps oil clean 


Continuous purification of hydraulic oils is designed 
to provide a supply of clean, fresh oil to hydraulic 
equipment during every operating hour, maintaining 
the oil in its original condition for indefinite periods 
under the most severe operating conditions. Cranice 
fuller’s earth) will remove all types of contamination 
including microscopic abrasives as well as sludges, 
gums and other products of oxidation. 

Removal of all contamination as fast as it is created 
in, or otherwise enters hydraulic oil, prevents deposits 
from taking root in any part of the system. This allows 
equipment to operate at its original efficiency, pre- 
vents excessive wear and guards against the occurring 
of failures. 


Purifier setup 


A purifier can be direct-connected to an individual 
system (Fig. 2); it can be employed as a mobile unit 
to serve several machines (Fig. 3); or it can be made a 
part of a central system (Fig. 1). 

Mobile units—Where purifiers, mounted on dollies, 
are used to serve two or more presses or machines, 
best results are obtained when they are used on a 
regular schedule of purification which can be performed 
while the presses are in operation. Purification does not 
involve the additional use of manpower or of machine 
down time. 

Use of a Honan-Crane purifier on a dolly, serving 
more than one plastic injection molding machine, is 
This purifier has been in use more 
than two years and there has been no pump or valve 
trouble on these presses during that time. Any new 


shown in Fig. 3. 


oil delivered to these presses is passed from the oil 
supply tank or barrel through the purifier and then to 
the presses. This eliminates any possibility of scale, 
dirt or rust from the container entering the hydraulic 
system. (Please turn to next page) 








THAT THOSE WHO SEW 
MAY SEE..-- 


ERE’S a case in point... 

convincing testimony of 
the beauty and effectiveness of 
Kodapak. Tough, transparent, 
this sparkling little “show” case 
lets a woman see at a glance her 
stock of colors, the exact where- 
abouts of her thimble. And, in 
addition, it provides lasting pro- 
tection from dust and dirt. 

Kodapak sheet is supplied in 
two forms: Kodapak I, cellulose 
acetate, in gauges from No. 88 
(0.00088”) to 20 thousandths 
(0.020”) ; and Kodapak II, cellu- 
lose acetate butyrate, in gauges 
from No. 90 (0.00090”) to No. 
200 (0.00200"). 

Current supply of Kodapak is 
insufficient to meet the continu- 
ally increasing demand. But the 
Kodapak Demonstration Labo- 
ratory in Rochester is available 
to demonstrate practical fabri- 
cation methods and uses, 


CELLULOSE PRODUCTS DIVISION 
EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 


' Kodapak 


Attracts... Protects... Sells 


Recs lyees Kodak 
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frromise keeper: 


If your problems involve large scale production 
with delivery dates to meet—you'll find Hobbed 
Cavities a great help in keeping promises. We'll 
be glad to show you why Newark Hobbed Cavi- 
ties are the choice of so many plastic molders. 


For further information, please write for 
'y our brochure “The Procedure of Die 
Hobbing”. 


—- 


NEWARK DIE COMPANY, Inc. 
20-24 SCOTT ST. NEWARK, N. J. 














Telephone: Market 2-3772. 2-3773 








CUT UP TO 18 GAUGE MILD STEEL WITH A FOOT-POWERED 


A POWERFUL MACHINE THAT NEEDS NO POWER 


@ Save on light shearing 
jobs without cutting qual- “~ 




















ity. Famco Squaring Shears, 
built of semi-steel, accu- 
rately machined, do preci- 
sion shearing of up to 18 
gauge mild steel. Five cut- 
ting widths (22” to 52”) 
have easy-to-set gauges. 
Write today for full infor- 
mation on the Famco line. 








FAMCO MACHINE CO. © 1305 18TH ST. © RACINE, WIS. 


famco (;.) machines 


ARBOR PRESSES + FOOT PRESSES + SQUARING SHEARS 
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Direct-connecled unit—The direct-connected type of 


installation provides maximum protection to a hy- 
draulic system because the purifier removes contami- 
nation as fast as it is created by operation of the press. 
Furthermore, it requires no attention other than the 
changing of refills when necessary. 

Purification of oil in a central system can be very 


effective (Fig. 1). 
system carrying 2000 gal. of hydraulic oil. 


A purifier was installed in a central 
Constant 


oxidation of oil in this system, brought about by heat, 


pressure and breathing of working equipment, resulted 
in the formation of sludge and consequent faulty opera- 


tion of the entire hydraulic system. 


Periodic cleaning 


of the 1200- and 800-gal. tanks involved substantial 
labor cost in addition to the cost of replacing hydraulic 


oil, and also caused excessive machine down time and 


production delay. 


Pumps and presses alike were 


subject to excessive wear, soon resulting in their faulty 


operation. 


Removal of this contamination allowed a supply of 


clean, fresh oil to each piece of equipment 24 hours 


each day. 


refill life is a comparatively long period 


Cost of this purification is very low since 
approximately 


seven months. 


Clean fluid impertant 


Although hydraulic equipment manufacturers have 
done an excellent job in developing systems that will 


give trouble-free operation over long periods of time, 


even the best of equipment cannot continue to function 
efficiently unless the fluid supplied is maintained free 


from objectionable contamination. 


This need is met 


with oil purification equipment designed to provide 
maximum protection for hydraulic oil systems. 


j3— 1 


third 


method of setting up oil purifiers is to 


mount them on dollies so they serve several machines 
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Now available to Molders and Extruders... 


THE HUNGERFORD PROCESS’ 
for one-operation compounding of 


ee bat 


THERMO-PLASTIC oo 
MATERIALS : 





















Yea can save up to 30% on 
your material costs by doing your own 
compounding with this simplified one- 
operation method. 





No fusing, mechanical working, hard- 
ening, or grinding. Material remains in 
powder form throughout the processing. 

Write for details or, better yet, call 
at our plant and see the Plastimaker 





in operation. : | yr 
HUNGERFORD PLASTICS CORPORATION HUNGERFORD PLASTIMAKER (2%) 
MURRAY HILL, NEW JERSEY Model No. 2, 40-Ib. laboratory unit 
Phone: SUmmit 6-1600 * Patented antine Also available in 150, 300, 600 and 1000-Ib. capacities 
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e It's Plyon. Yes, the applications of Plyon are 
virtually legion. Every day new applications of this 
versatile laminate are brought to our attention--applica- 
tions that ultimately provide a new problem for us to solve. 

e For instance, Plyon, consisting of woven fibreglas 
cloth as & base material, is ideally suitable for 4 number 
of applications in the field of transportation. Plyon 
is practical for kickplates and “side panels in trucks, 
buses and taxis. Trains, too, can make good use of Plyon 
for scuff panels and surfaces that get hard wear. Stean- 
ships and aircraft find number less applications for Pliyon 
~-in baggeace compartments, as cargoliner panels, kick- 
plates and side panels or for any surface that requires 
high tensile and impact strength. Varied formulations of 
Plyon provide almost any degree of strength and toughness. 

e In fact, Plyon has many more assets to recommend it 
for these applications--such as low moisture absorption, 
resistance to most acids, solvents and alkalis. And some- 
thing else. Plyon is self-extinguishing for fire re- 
sistance. The range of Plyon is from complete rigidity to 


complete flexibility and most important, Plyon is available 
immediately. 
-¢ If any of these suggested uses of Plyon fit into your 


plans, write and tell us your requirements. We'd like 
to help solve your problem with Plyon. 


2 wedllorw’ PLASTICS CO. 


5531 District Boulevard ° Los Angeles, Calif. 








ip4 
MODERN PLASTICS 


























GrRanam 
WHUNTERL 

































































“Watch that Gas, Doctor! This is No Time to be 
Thinking About your New Plastic Equipment!” 


But now is the time to have a good plastic For instance, our group at Boonton can call on 
molder lined up — especially if you’re thinking 25 years’ experience in molding all kinds of 
about producing something that can be made plastics into all types of shapes and parts. They 
better, sturdier, more attractive, or more eco- know a lot of things that will work and some 
nomically of plastic! that won't. Best of all, they'll tell you straight 





out — even if it means losing the job. That's 
It’s a smart idea to have a good plastic molder 

because we’ve built our reputation on just such 
(like Boonton, for example) lined up in advance 

frank dealings. 
because such a molder is a fertile source for 


sound advice on plastics too. Wouldn't you like things that way? 


G @ come be Modded, Coorton ct Mold Fey. 


BOONTON MOLDING COMPANY 


MOLDERS OF MOST PLAS 


FOR OVER 25 YEARS 
CUSTOM ENGINEERS 
OF MOLDED PLASTICS 





122 EAST 42nd ST., NEW YORK I17 - 


os 
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LOOKING FOR STABLE 
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Then you'll want to investigate Ferro’s inorganic 
colors —ideally suited for compression and injection 
molded plastics. Select from full color range. Colors 
stable (to 2300 degrees Fahrenheit) and highly chem- 


ical-resistant. Write for further details and samples 
Color Division == 


FERRO ENAMEL CORPORATION 


4150 East 56 met WY Cleveland 5, Ohio 

















EA 
FICE AND FACTORY 


37-39 FREEMAN ST., NEWARK 5, N. J. 


TELEPHONES: MARKET 3-1572-73 


It’s simply a matter of addition: 


MODERN EQUIPMENT 

+ SOUND ENGINEERING 

+ 28 YEARS PRACTICAL EXPERIENCE 

= SUPERIOR MOLDS 

We are familiar with all the latest methods of plas- 
tic fabrication and their mold requirements. Con- 
sult us for estimates on molds or problems concerning 
their design. 


PLASTIC MOLDS. 


INJECTION : COMPRESSION - TRANSFER 











Polyvinyl acetate 


in powder metallurgy 


by HARRY L. STRAUSS, Jr.* 


DDING only 5 percent of polyvinyl acetate by 
‘§ volume to powdered metals before they are 
Lf placed in the die can spell the difference between a 
satisfactory and an unsatisfactory finished product. 

The chief problem in producing certain items with 
metals in powder form is that these powders resist 
lateral flow in the die, resulting in porosity in some sec- 
tions. The resin improves the flow of the powder and 
then may be burned out, at comparatively low tem- 
perature, before the final compacting. 


Resistance-heated carbon die used 


The method is applicable to a special type of powder 
metallurgy, developed by the author, which employs 
simultaneous heat and pressure known as hot press. 
This press uses a resistance-heated carbon die which 
applies variable heat and pressure from 100 to 2400° F. 
It is especially designed to enable manufacturers to 
develop and produce in their own laboratories pow- 
dered-metal alloys which will suit the requirements of 
their particular products. 

With this process, such metals as copper, tin, nickel 
and zine can be alloyed and hot-pressed under adjust- 
able heat and pressure to produce alloy metals having 
a wide range of applications. 

For example, an alloy of copper, tin, nickel and ti- 
tanium hydride which was recently developed gives 
exceptional results when employed as a bonding agent 
in the making of special metal-cutting tools. The press 
is also adapted to the production of corrosion-resistant 
metal of high density. Such metal is often required 
in laboratory experimental work and production opera- 
tions. Of current interest is the experimental work 
which is now being done on hot gas corrosion (e.g., 
jet propulsion). 


Adding the resin 


At room temperature, the resin is a dry flour. When 
heated to about 150° F., however, it becomes semi- 
fluid, and the resin-powder mixture readily flows 
around sharp bends and into corners under moderate 
pressure (500 to 1000 p.s.i.). Exerting pressure on the 
die plungers thus results in an hydraulic action and 
pressure multiplied many times to push the powders 
into every crevice of the die. At the same time, this 
pressure on the die plungers neutralizes the load at the 


. National Diamond Hone & Wheel Co., New York City. 


















































OF EVERY 


‘—@ . = / / , 
= : 


DESCRIPTION 


INJECTION MOULDING 
EXTRUSION MOULDING 
PLASTIC FABRICATION 
ENGINEERING COUNSEL 





Complete Mould 
and Tool Shop 


/ 


ST. LOUIS PLASTIC MOULDING CoO. 


SAINT LOUIS 8, MISSOURI 
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COLTON PREFORMER 


THE new improved 51% Tablet machine is the finest 
the market has to offer, solid stee! frame, improved 
die fasteners and cam construction, vanadium stee| 
plungers, etc. Write for catalogue. 


ARTHUR COLTON CO. 


2004 E. JEFFERSON AVE. * DETROIT 7, MICHIGAN 






















INJECTION MOLDED PLASTICS 





is staffed by men with methods for 
engineering difficult molding jobs 





INJECTION WOLDONG + ASSEMBLIES - WETAL STAMP hYS 
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TOOLED TO MARE MOLDS 


\ TO RIGID SPECIFICATIONS 








greatest mass of the powder-metal body. If the tem- 
perature is then raised above 700° F. while the pressure 
is increased to about 6000 p.s.i., the resin has been 
found to decompose. 


Gases allowed to escape 


At this point, the pressure is released for a moment 
in order to allow the entrapped gases to escape from the 
partially compacted metal. Finally, the full compact- 
ing pressure is applied (depending on the final porosity 
desired) and the product is removed from the die and 
transferred to the sintering furnace. The entire cycle, 
which has been outlined above, requires approximately 
3 min. per piece or less. 


Advantages ef polyvinyl acetate 


The advantages of polyvinyl acetate are that it is 
least prone, of several plastics which were considered, 
to leave a carbonaceous deposit or to cause blow holes 
because of chemical breakdown. Through the limita- 
tion of the proportion to 5 percent by volume, the mix- 
ture can be made easy flowing and the danger of blow 
holes eliminated. 

The die material selected should be a high-chromium 
alloy or cast steel to resist drawing and wear or a car- 
bide-lined die, if necessary, since partial decomposition 
of the plastic requires a temperature of approximately 
750° F. 


Technique of importance 


Another problem is to use the proper technique when 
mixing the powder and resin. The resin must be a 
finely ground flour of about 200 mesh and thoroughly 
dry. It should be mixed slowly to avoid work harden- 
ing the metal and embrittling the sintered compact. 
It also must be carefully mixed in order to insure uni- 


formity and to prevent lumping. 


Cenventional powder metallurgy 


By contrast, conventional powder metallurgy, in 
which the hot press and the resin additives are not used, 
cannot be adapted to producing odd shapes because 
of the difficulty in achieving metal flow. 
odd shapes must be sectional to insure that the 


Dies with 


density in the extremities is as good as that which is 
in the body of the piece. 


When powder should be used 


The use of powder is necessary when dealing with 
refractory materials, especially carbides. It is also of 
great importance in producing the well-known porous, 
self-oilng bearings. Powder metallurgy has many 
other applications where a good deal of machining takes 
place and where special shapes are required. 

The idea for using polyviny! acetate resin came when 
it was found that heavy oils, formerly used, did not 
provide sufficient uniformity or strong hydraulic move- 
ment of the molded mass. Any plastic can be used 
if it possesses a low flow point and if it will decompose 
at low temperatures. 


















DESCRIPTION: Formaldehyde Solution 
U.S.P.; Formaldehyde content: not less than 


37 per cent by weight. 


APPEARANCE: Clear, colorless liquid: 


Low acid, ash, and metal content. 


Formaldehyde Heyden is rigorously controlled to assure 
consistent yields and high quality of finished products. 
Technical data on the use and handling of formaldehyde are 


available upon your request. 
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PARAFORMALDEHYDE - HEXAMETHYLENETETRAMI 
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Formaldehyde Solution is available in Tank Cars, 
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Tank Trucks,* Drums, Barrels, Kegs, Carboys, Pore alee 

, Pests 

and Bottles. acre es 

*New York metropolitan area only. ees 
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CHEMICAL CORPORATION 
393 Seventh Ave., New York 1, N.Y. 


No Wacker 
1700 Walnut 
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OFFICE, 20 
OFFICE, 


CHICAGO 
PHILADELPHIA 
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ONE HEIN-WERNER eeeee 
oeeeee es SELLS ANOTHER 


One Hein-Werner Hydraulic Jack leads to the purchase 
of another when industrial users discover the convenience, 
dependability and versatility of these powerful, easy- 
operating jacks. 

In a thousand and one applications—lifting, moving, 
bending, pressing . in plant production and plant 
maintenance, the H-W Hydraulic quickly proves its ef- 
ficient ability. Every Hein-Werner Jack is factory-tested 
at 14% times its rated capacity for absolute dependability 
and safety. 

Let an H-W Hydraulic prove its ability to handle any 
number of tough jobs in your plant. Once you've tried 
one you'll order more. Made in models of 1%, 3, 5, 8, 
12, 20, 30, 50 and 100 tons capacity. See your nearest 
industrial supply distributor, or write us for details. 


HEIN-WERNER MOTOR PARTS CORP. 


WAUKESHA, WISCONSIN 


IT’S MORE THAN A LIFT! 


It is versatility in hydraulic 
power. Ic lifts, moves, bends, 
presses at any angle for any 
job—from vertical to horizon- 
tal. The HW Hydraulic always 
delivers maximum power. 
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PHOTOS, COURTESY 6. F. GOODRICH CHEMICAL CO 


These finished static charging wheels are made of allyl 


type polyester resin, successful replacement for amber 





tbove is completed Condenser-r-Meter used as the meas- 


uring standard for determining X-ray intensity. Chamber 
tube is spaced on area to be X-rayed with taped end lo- 
cated directly in field of measurement. Below, meter is 


being assembled. Static charging wheels can be seen 
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allyl resin 


The plastic material, Kriston,' has recently found a 
new use in X-ray therapy. This allyl type polyester 
resin aids in the vital function of accurately measuring 
X-ray dosages and intensity. Cast into a small dielec- 
tric plate, the resin forms an important part of the 
Condenser-r-Meter, manufactured by Victoreen In- 
strument Co., of Cleveland, Ohio. 


Operation of the instrument 


The principle of the r-Meter is based on the reduction, 
by ionization, of a static charge on a condenser by 
means of X-ray bombardment. The charge is origi- 
nally built up by manually operating a static generator, 
composed of the dielectric Kriston plate, in contact 
with a movable brush. This charge is then transferred 
to a condenser system capable of holding its charge to 
within 2 percent for 24 hours. The intensity of this 
charge is measured by a string galvanometer, consisting 
of a 0.00025 gage platinum wire moving in a calibrated 
electrostatic field. This deflection can be observed 
through a microscopic eyepiece. 

When the condenser system has been charged to a 
standard level, part of this system—the condenser 
chamber tube with attached thimble chamber 
moved from the instrument and placed under actual 
treatment conditions, with the thimble chamber near 
the center of the area to be X-rayed. 

The X-ray machine is then turned on and the cham- 
During bombard- 


is re- 


ber exposed for a 1 min. interval. 
ment, the X-rays ionize a part of the static voltage and 
after the chamber is replaced in the instrument, this 
loss in potential is measured by the string galvanometer 
and indicated directly on the scale. Given the actual 
intensity, this figure can be divided into the total dose 
desired to determine the duration of the treatment. 
Given accurate measurements on dosages, physicians 
and radiologists can discuss techniques mutually under- 
standable for various types of X-ray equipment. 


Resin replaces amber 


In the search for a durable, dielectric material, to take 
the place of amber which was formerly used in r-Meters, 
Kriston was found to be outstanding. Employed as 
standard equipment, these 1'/, in. resin plates build up a 
voltage charge of 420 in less than one complete turn of 
the brush. 

The resin plates cost only one tenth as much as am- 
ber and in a year’s production there have been no re- 
ports of failure in the finished parts. 

The accuracy of the instrument may be appreciated 
upon realization that the Victoreen Instrument Co. has 
made radiation measuring equipment for years and 
produced the Geiger counters used in the Bikini atom 
bomb test. 


! B. F. Goodrich Chemical Co. 








CAME TO MAINE FOR 6 MONTHS 
_.. STAYED AND WORKED HERE 


TWENTY 
EIGHT 
YEARS 


“Twenty-eightyears ago, Icame 
down to Maine from Canada. 
Meant to stay six months. Took 
a job as a Goodyear stitcher. Liked it so well that I’m still at it. 

“Not only that, but my wife, son and granddaughter all 
work in the same plant. We all like the company, the people 
and the work we do. Only time any of us wasn’t on the job 
was when my boy was in the U. S. Air Corps. 

“For a Maine man, working isn’t enough. I keep in trim 
after hours with my hobbies. I have a garden and I raise 
chickens. Like to do scout work too. I’m chairman of the Boy 
Scout Troop Committee. Also, I’m a trustee and member of 
the official board of my church. 

“T’m a man who likes honesty and loyalty. That’s what I 
like about the fellows I work with. I like a well-made product. 
That’s what I like about the job I do. And I like square 
shooters. That’s why I’m still with the company after twenty- 


— 


What Mr. Clarke says—and the type of man Mr. Clarke is 
—merit the consideration of industrialists who are con- 
sidering new locations for their plants. Mr. Clarke is Maine. 
Maine advantages include fair taxes; easy access to the 
nation’s largest markets, both for industrial products and 
consumer goods; good production weather all year round; 
power at nominal cost, available everywhere; pure proc- 
essing water—and living in ‘‘America’s Vacationland.” 













it would pay to investigate 
the industrial possibilities 
of Maine, if you are thinking 
of moving, expanding or de- P L 
centralizing. Send for free 
booklet, “Industrial Maine”’. 
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CREATIVE CUSTOM MOLDING 


For our customer, Oshkosh Trunk and Luggage 
Company, a perplexing problem was solved— 
weight was reduced, strength added, beauty and 
salesability increased. 

A similar engineering service in helping to 
meet the problems of industrial and merchan- 
dising customers is available upon request. 


ne 


a SIst Year in Plastics. . 


MANUFACTURING COMPANY 


2456 W. Jackson Blvd., Chicago, Ill., Seeley 1300 
New York — 2 W. 46th St. « Wisconsin 7-8847 
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— WITH CONFIDENCE porn OF EXPERIENCE 
_— WITH STAMINA THAT ONLY A CHAMPION HAS «- 


—THE THERMALL CHIEF (a LOADING BORRD 


pRE-HERTER) GOES mo ACTION . .. 
for Proog , aa the Performance { 


: Know that feeling of satisfaction 
associated with a job well done. 


See the THERMALL Chief per- 


form molding production miracles 


‘ r never known in the history of the 
‘A VO, | / Wi / VAG, plastic industry - - - with watch- 
like precision and quality control 


_. with that desirable dependable 


com PR ESS 1ON Mo LDIN . C performance $0 characteristic of 
all THERMALL electronic pre- 


heating equipment. 


w. T. LA ROSE & ASSOCIATES 


INCORPORATED 


TROY, NEW YORK | U.S. A. 
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In PLASTIC, skill is just as 
important as it is in tennis. 
if you have a new or an old 
product involving the use of 
custom molded plastic parts, 
see Franklin first. We offer 
you the assistance of our 
experienced engineers and 
thoroughly trained personnel. 
To give your product maxi- 
mum quality and sales 
appeal see Franklin first. 





FRANKLIN PLASTICS DIVISION 


Robinson Industries, Inc. - - FRANKLIN, PA. 
LO TS ET A LT A A TL RTE 
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{ new preform press 


RODUCTION of preforms or tablets from high 

bulk factor materials which cannot be automati- 

cally tableted on standard presses is now possible 
with the development of a special preform press, Model 
#67, by Kux Machine Co., Chicago, III. 

High compression ratios and poor feeding character- 
istics of such materials as asbestos for brake linings and 
impact type plastics with canvas or rag fillers are 
taken into consideration. Materials which have com- 
pression ratios of as much as 12 to 1 can be automati- 
cally pressed in Model #67 with the variation of weight 
between the tablets held, in most cases, to less than 5 
percent. 


Cenveying mechanism 


The press is constructed with a conveyor feeding 
mechanism and a positioning feed turret. The cycle 
starts when a chamber containing an excess of material 
is brought into position on top of the die table below 
the upper punch unit. An outer punch travels down- 
ward partially compressing the loose material and 
holding it in position. Then an internal punch travels 
further downward pushing a slug of material ahead of 
it into the die cavity. There the slug is compressed 
by both upper and lower punches into a solid tablet. 


As the upper punch unit travels upwards, the lower 


Below is shown the new preform press which was designed 
to tablet easily such materials as asbestos for brake 
lining and impact type plastics with canvas or rag fillers. 


This press can develop pressure as high as 75 tons 
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Extruded * Molding 


RODS - CHANNELS - INJECTION 
STRIPS . TUBES - COMPRESSION 





AVAILABLE IN: 


Cellulose 
Acetate 





Acetate 
Butyrate 





Geon 
Vinylite 
Polystyrene 


Methyl 
Methacrylate 


Polythene 
Phenolic 





Urea 
(No stock items) 


AMERICAN PLASTICS CORPORATION 


e@ @ 225 WEST 34TH STREET, NEW YORK CITY 1, N. Y. @ e@ 




















EXCLUSIVE MANUFACTURERS OF 
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punch rises to eject the tablet into the chamber with 


Attention -_ | the balance of precompressed material. 
MANUFACTURERS—FABRICATORS! Complete eyete amtomatte 


The feed turret revolves dumping the tablet and ex- 
ess material into a screen unit for separation. All of 

& 6 : cess ma ibe I 
y i y the excess material is conveyed back into the hopper 
— TUBING —TULOX TT — while the tablet is directed where desired. The com- 
! 1/4” O.D. x 3/16" LD. x 12 ft. lengths | plete cycle is automatic and continuous with a produc- 














































200 Ibs. Black - 250 Ibs. White tion of up to 20 tablets a minute under pressure as high 
$1.00 per Ib. | as 75 tons. 
Tenite ll - 5/8" x 1/2” x 12 ft. lengths This machine is easily adjusted and has a steel cast 
250 Ibs. Black - 250 Ibs. White $1.00 per Ib. main frame, a simple punch die mountinz, upper and 
—e lower punch pressure and provision for core rods 








DISTRIBUTORS OF SCHWARTZ CHEMICAL Four in. diameter obtainable 
Rez-N-Bond, Rez-N-Giue, Rez-N-Dye The maximum diameter for tablets produced on this 
HOUSE OF PLASTICS machine is 4 inches. The maximum depth of fill is 8 
are 


known as distributors of the 
finest plastics . . . suppliers of 
America's leading manufac- 
turers and fabricators. 


Write or wire our Wholesale Dept. 
for Price and Quantity Lists 


pikes . 
HOUSE OF PLASTICS, INC. Plastics Products Addresses 


8648 Linwood Ty 8-8666 Detroit 6, Michigan | (mentioned on pages 112 through 115) 


inches. Other specifications include: horsepower re- 
quired, up to 10; floor space, 6 by 12 ft.; height, 9 ft.; 
net weight, 10,000 lb.; gross weight, 10,500 lb.; size 
when boxed for export, 7 by 13 by 10 feet. 


























Acadia Synthetic Products (Div. Western Felt Works), 42 E. 20th St.. 


New York City. 
S BP E E D © Pp R / N T Pd Accurate Molding Corp., 35-20 48th Ave., Long Island City 1, N. Y. 


Airequipt Mfg. Co., Inc., 339 N. High St., Mount Vernon, N. Y. 








American Time Corp., Springfield 1, Mass. 


e ~ Campro Co., Cambridge, Ohio 
0 d m j n ac | n e Cedacote Mfg. Co., 45-29 49th St... Woodside, N. Y. 
Extruded Plastics, Inc., Norwalk, Conn. 


Federal Tool Corp., 400 N. Leavitt St., Chicago 12, Il. 
Hughes Brushes, Inc., 209 So. State St., Chicago, Ill. 


the name The Lektron Corp., 525 W. 45th St., New York City 
Il h Parva Products Co., West Haven 16, Conn. 
te 5 t e Pickett & Eckel, Inc., 53 W. Jackson St... Chicago, Ul. 
Plastic Engineering and Sales Corp., Fort Worth, Texas 
story cae Sade : 
Plastic Sheet Fabrication, Inc., 28 E. 73rd St., New York City 


Pyramid Plastics, 1959 W. Fulton St., Chicago. Il. 


STAMPS NAMES, 
INITIALS, 
TRADE-MARKS 


Ray-Craft, Inc., Cleveland, Ohio 

RK. E. C. Mfg. Corp., Box 323, Holliston, Mass. 

Shellmar Products Corp., Mount Vernon, Ohio 
Sherwin-Williams Co., 101 Prospect N. W., Cleveland, Ohio 
Solar Mfg. Corp., 285 Madison Ave., New York City 

r & C Co., Inc., Box 5998, Dallas, Texas 

on plastic items. Texa-Plastics, Fort Worth, Texas 

Troy Sunshade Co., Troy, Ohio 

Tupper Plastics, Inc., Farnumsville, Mass. 


Werner Extruded Plastics Co., 380 Second Ave., New York City Cay 


Send Semples of Plastic 
for further Information 





Stock Mold Addresses 
Immediate delivery (mentioned on page 160) 


W | L S O N G O L D S TA M P| N G 1752, 58 Waterbury Companies, Inc., 835 So. Main St., Waterbury, 
M A C. H IN E C O M DA N Y 1753, 56, Vieheh Teal Co., Plastics Div., 3001 E. 87th St., Cleveland, 


59, 60 Ohio 
1855 HILLHURST AVE., HOLLYWOOD 97, CAL °| 15! Roms Eacinwrng on; ase Lats An, Cevtand Oi 


757 Emeloid Mfg. Co., 946 Lake St., Newark, N. J. 
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The largest hobbing press 
in the plastics industry 


now producing: 





Hobhed Cavities 
Midland... 




























An important addition to Midland’s expanding 
facilities is this 8000 ton hobbing press, the largest 
of its kind in the plastics industry. 


This mammoth press with a ram diameter of 39% 
inches makes it possible for Midland to hob cavities 
of approximately 80 square inches... almost 
tripling former hobbing limits. 


With this press, Midland is prepared to supply plas- 
tic molders with hobbed cavities for large plastic 
parts including radio cabinets, large container 
escutcheons and instrument housings. Multiple cav- 
ities can be hobbed.. .“‘like peas in a pod’’. . . 
quickly, with complete uniformity and accuracy. 
Multiple cavities will speed up your production 
with a minimum of expense. 


Midland experience and facilities, in addition to 
skilled craftsmen, are ready to serve you... to 
produce the finest and deliver on time when you 
specify ‘‘Hobbed Cavities by Midland.’’ 


Write for your copy of ‘‘How to Heat Treat Hobbed 


y, A les ic Cavities,’ a practical heat treating treatise to help you get 
Fa \ rae the best performance from Hobbed Cavities by Midland. 
/ s Pree 


“= 
= 
“ 
“~, 


Cavities for: Radio Cabinets wel Escutcheons Instrument Housings 





DEE) IVDLAND DIE AND ENGRAVING COMPANY 


1800 W. BERENICE AVENUE + + + CHICAGO, ILLINOIS 





Makers of Plastic Molds * Die Cast Molds * Engraved Dies * Steel Stampings * Hobbings * Pantograph Engraving 
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at LaPointe-Plascomold.. 





The Plastics Industry is confronted with an 
acute shortage — a shortage of molding 
materials. Custom molders and mold makers, 
the LaPointe-Plascomold Corporation was 
confronted with this same shortage . . . until 
it created phenolic powder making facilities! 


Through this undertaking, this I.F., the 
LaPointe-Plascomold Corporation operates its 
molding facilities to capacity while still 
maintaining the same high quality of custom 


molding and mold making. 


Successful production means a special 
sense of responsibility on the part of 
the producer. Also, a definite feeling 
of satisfaction on the part of the buyer. 


1.F., geared into our progressive com- 
pany, assures the buyer of custom 
molded plastics . . . 
the Successful Production Principle! 


no compromise of 


*Initiative Factor. 
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Production 


HESE statistics represent the shipments and con- 
sumption of plastics and synthetic resins as _re- 
ported by 79 manufacturing companies and com- 
pany departments. Shipments, for the purpose of 
this report, include data for plastics and resins which 
are manufactured by the reporting companies or com- 
pany divisions and shipped to outside users. Con- 
sumption refers to the quantities of plastics and resins 


PLASTICS AND SYNTHETIC RESIN PRODUCTION 


From Statistics Compiled by Bureau of 


Val rials 


Cellulose acetate and mixed ester plastics 
Sheets 
Continuous (under 0.003 gage 
Continuous (0.003 gage and upward 
All other sheets, rods and tubes 
Molding and extrusion materials 


Total 


Nitrocellulose plastics 
Sheet 5 


Rods and tubes 


Total 
Other cellulose plastics*»” 


Phenolic and other tar acid resins 
Laminating (dry basis 
Adhesives (dry basis 
Molding materials* 
All other, including casting (dry basis 


Total 


Urea and melamine resins 
Adhesives (dry basis 
lextile and paper treating (dry basis 


All other, including laminating (dry basis 


Total 
Polystyrene” 


Vinyl resins 
Sheeting and film, including safety glass sheeting 
Textile and paper coating resins (resin content 
Molding and extrusion materials (resin content 


All other, including adhesives (resin content 


Total 


Miscellaneous resins 
Molding materials”’ 


All other (dry basis)**” 


Total 


Grand Total 


* Inclades fillers, plasticizers and extenders. ° Includes methyl! and ethyl 
cellulose and related plastics. © Excludes data for protective coating resins. 
¢ Excludes urea and melamine molding materials; see footnote /. * Dry 
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on- | which are manufactured and used by the reporting 
re- | companies or company divisions. Statistics are avail- 
m- | able beginning June 1945. 
of Data for cellulose plastic products only, are available 
ich for earlier periods. Readers should note that this re- 
m- port varies from the annual Tariff Commission study, 
on- which covers all synthetic resins. Some changes have 
ins been made in production figures for February 1947. 
ON IN POUNDS FOR JAN. THROUGH MARCH 19147 
1 of Census, Industry Division, Chemical Unit 
ae: aa Seaoh tan red A NEW SPECIAL 
98 47 Fonts 1940 DECALCOMANIA 
663.254 705.558 2.185.766 SURFACES 
179,890 582,618 1,698,765 
37 581 322,254 1,126,963 
7,081,388 6,461,443 21,199,425 
8,562,113 8,071,873 26,210,919 
THAT Yes, decorative product la- 
ee pbsny nee penn beling without molding or 
176,042 380,350 1,401,513 REALLY ee ; . : 
filling, is now possible with 
1,318,879 1,228,508 144,259 STICKS full color decals that stick 
‘ie : aaeinid permanently on plastics. They 
51,054 318,362 354, . : 
_ er are rapidly applied by the 
familiar water method with- 
2,689,068 3,228,409 9,801,910 out special adhesives of any 
1,667,023 1,712,339 1,924,414 sort. They will not chip, dry 
| 12,713,705 pen aye so out, flake off or become 
i 6.345.969 6,282,508 443,113 . 
brittle, and tests show they ad- 
23,415,765 26,792,581 77,189,074 here better after two years 
than when first applied. 
1,523,676 3,812,679 11,949,730 
1.352.485 1.778.658 1.641.506 Oo N - And we mean all plastics sees 
781 35] 801.877 2 465.882 phenolics, acrylics, polystyrene, 
PLASTICS laminctes, vinyl and urea-formal- 
6,657,512 6,393,214 19,075,118 dehyde resins, acetate sheets, etc. 
| Thermosets or thermoplastics, it 
6,963,601 6,961,427 20,956,699 makes no difference. Other 
Christman products include our 
a : | type #300, a very tough decal 
5,131,196 } 853,130 17,180,883 | made to adhere to the new baked 
892,431 1,141,959 3,271,687 | synthetic enamels, and a full line 
5,344,800 6,921,487 19,068,109 | of decals for all surfaces. Also 
2,255,049 3,080,936 8,432,465 screened plastic or glass dials for 
13,623,476 16,997,512 17,953,144 nadia aes i Write 
t 
5,597,857 9,778,242 17,007,441 
2,211,631 2,225,821 7,006,428 
7,809, 488 8,004,063 24,013,869 ia | MAN 
68,811,888" 74,367,540 | © 220,897,181 
ethyl basis, including necessary caeiing sontuies, { nee Fey oe ae and ENGRAVING COMPANY 
sins. elamine, acrylic acid, othe oldi aterial. ?% Includes data for petro- + 
‘Dep icomn, aateile nell Goter sesine, maintases ead egnthetle matediale. h Revised. BATTLE CREEK, MICH. 
JUNE + 1947 209 











r 


239-241 Canal Street 





XY 


ELECTRIC HEATING EQUIPMENT 
for the Plastics Industry, 





SPECIAL HEATING UNITS (illustrated) size and 
wattage to your specifications. Also space strip, 
hinged-type band, cartridge and immersion heat- 
ers, hot plates and pre-heating ovens—for the in- 
dustry. Let us solve your heating problems. 


SEND FOR OUR NEW ILLUSTRATED CATALOG 


GLENN ELECTRIC HEATER CO. 
New York 13, New York 





~ 





J 








AQuUaA 


fn mene £ € Sys 


Patent Pending 


H... is a Permanent dye in Water 
solution! Developed especially for your clear plastics. 
AQUA PLASTIC DYE has these outstanding features: 
(4) Ease of application —30 to 60 seconds immersion in 200° F 
water to which dye has been added (b) color deposits evenly 
(¢) plastic retains polished luster (d) fire hazard eliminated 


GREAT AMERICAN 
COLOR CO. 


2512 West Ninth Street, 
Los Angeles 6, California 
New York Rep: Plestics Dye & 
Supply Co., _ Gote, New 
i. Chicago Rep: Acme Plastics 


Co., 833 Chicago Ave., 
Evanston, Illinois 


Also manufacturing o 
line of cold dip dyes. 





(¢) no unpleasant or toxic odors. 






SPEED PRODUCTION» LOWER DYEING COSTS 


MODERN PLASTICS 


AQUA PLASTIC DYES in 15 basic 
colors for yd of 150 lovely pastel 
or brilliant shades in a matter of 
seconds. Highly recommended for 
methacrylates, nitrates, acetates, 
acetobutyrates, ethy! cellulose and 
vinyl! chloride. 

Other GREAT AMERICAN prod- 
vets include “GAMCO"’, o “non- 
burning” buffi 


Ne we for 
lostics; ANNEALING COM. 


OUND which creates a bond 
roses than the plastic itself; 
LAMINATING COLORS, a cement 
with color —no air bubbles, no 
streoks. 





Inflated vinyl goods 


INYL sheet material has made a firm place for 
itself in such inflated goods as beach balls, tubes, 
mats, pillows. Perhaps the most important reason 
for its popularity in this type application is ease of 
cleaning. In addition, water more or less rolls off the 
surface of the vinyl sheet, a condition that banishes the 
problem of what to do with damp and soggy fabric pads 
and pillows at the end of a long day at the beach. The 
material can also take a lot of hard wear and is capable 


of being fashioned into almost any shape. 


Typical vinyl preducts 


All the beach accessories shown in the two accom- 
panying illustrations are fabricated from Vinylite, and 
all are heat sealed. This method of seaming is essential 
to goods of this type which must be water tight. The 
companies making these particular cushions, tubes and 
mats are DuPage Plastics Co. of Chicago, the Kestral 
Corp. of Springfield, Mass., and the Electronic Appli- 
ances Corp., New York City. 


The popularity of vinyl beach accessories is due to the 
fact that they are colorful, comfortable, easily cleaned, 


can take relatively hard wear and are absolutely air tight 


PHOTOS. COURTESY BAKELITE CORP 
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©IN STEP WITH A 
FAST MOVING INDUSTRY 


T.. development of new plastic materials for an ever increasing variety of uses calls for 1947 molding equipment of a new 
order. To this end Fellows-Leominster engineers have raised to high efficiency the machine refinements required in today’s 
injection molding practice. Still more efficient heat transfer, sure-shot powder metering, variable injection pressures .. . all 
are pointed toward a common goal of faster, more efficient production. » A good case in point is the new IB-2 injection 
molding machine (illustrated) — fast, rugged, fully automatic —ideally suited for production runs of small industrial items, 
c 


hardware, jewelry and novelties. And don’t forget the 


added dividend of Fellows-Leominster Service... mold 






design and manufacture, complete field engineering 


service. For further details contact the Fellows Gear 





Shaper Co., Head Office and Export Dept., Springfield, 
Vermont. Branch Offices: 616 Fisher Bidg., Detroit 2 
or 640 West Town Office Bidg., Chicago 12. New England 


Distributor, Leominster Tool Co., Leominster, Mass. 
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PLASTIC MOLDS 





We make superior, modern plastic molds 





that produce clean, uniform plastic parts. 


@ INJECTION 
@ COMPRESSION 
@ TRANSFER 


Also — Hubs, dies, pantograph engraving, 


glass stone dies, glass stone molds. 


Inquiries will receive prompt attention. 





AURICE A. GAGNON 


COMPANY 
512 York Avenue Pawtucket, R.1. Tel: Perry 2913 








MODERN FRENCH OIL 


Presses for Molding 
Modern Plastics 


@ For accuracy, speed and economical 
operation that brings increased profits turn 
to French Oil Hydraulic Presses, the choice 
of leading plastic molders. Complete self- 
contained presses with automatic time 
control that is instantly adjustable. De- 
pendable, modern French Oil presses in 
sizes up to 1500 tons are the choice of lead- 
ing plastic molders. Consult French Oil 
engineers or write for catalog. 









































Hotel key 


colored and shaped to become effective advertising media 


tags, fabricated of acrylic, can be printed, 


fervlic key tags 


NEW advertising medium, in the form of hotel 

key tags, has been developed by Bernard L. Leps, 
[il New York City. The tag is fabricated of 0.125- 
in. thick Lucite and carries a printed advertising mes- 
sage on each side. 

It is significant that this new advertising medium 
should call upon plastics as the ideal material for this 
purpose. Upon glancing at the advantages plastics has 
over other materials for this application, it is not diffi- 


cult to see why it was chosen. 


1) The material is sanitary, will not corrode or rust 
and is not ill-affected by handling. 

2) The acrylic takes printing effectively and the 
printing, embedded in the tag, does not readily wear off. 

3) Tags may be made and printed in any color—of- 
fering unique possibilities in presenting trade names and 
advertising messages. 

4) The tags may be shaped in any form—permitting 
an exact reduced-scale model of the advertiser's product 
(such as a bottle or package). 

5) A luminous acrylic may be used so that keys are 
easily located in the dark. The advertising message 
presented on luminous acrylic receives added attention. 


Besides the room number, the plastic key tags carry 
the hotel return address, to facilitate return by mail. 
Any tag maintenance necessary is offered free-of-charge 
by the supplier. 

Mr. Leps has compiled a mass of statistics to show the 
advantages of key tags as advertising mediums. With 
15,000 hotels in the country having an annual registra- 
tion of 275,000,000 persons, he points out that tags 
could furnish a very high yield per advertising dollar. 
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Interested in a 
ROTARY CUTTER? 


16 illustrations of different size grinders, 









both closed and open views, with 8 
schematic blueprints, showing front 
and end views, are included in this 





-! ei ~~ = = 
24-page, 2-color catalogue. Also 1% Lm == 
photos of actual plant installations and peg ae =a. 
13 outstanding feature illustrations. === SSS SS pet 


Send for this Complete New Catalogy 


Tells how to select right grinder, B & J Rotary Cutters are made 
installation, operation, how to in a wide range of sizes and types 
set knives, maintenance, lubri- to meet any grinding require- 
cation, and parts information, ment. 
BALL & JEWELL, Ine. 
20 FRANKLIN STREET BROOKLYN, N. Y. 


Since 1895, Manufacturers of Patent Rotary Cutters 


CHICAGO: Neff, Kohibusch & Bissell inc. DETROIT: J.C. Austerberry's Sons. LOS ANGELES: Moore Machinery Co. LOS ANGELES AND SAN FRAN- 
CISCO: Machinery Seles Co. NEW ENGLAND: Standard Tool Co., Leominster, Mass. ATLANTA, GA.: George L. Berry. ST. LOUIS: Larrimore Sales Co. 
CLEVELAND 22, OHIO: L. F. Willmott, 3701 Letimore Rd. SEATTLE 4, WASHINGTON: Olympic Supply Co. KANSAS CITY, KANS.; Fluid Air Engi- 
neering Co. MINNEAPOLIS, MINN.: Winston Henning Co., Chas. W. Stone. CINCINNATI, OHIO: Index Machinery Corp. DALLAS, TEXAS: Perry 
Machinery Corp. AUSTRALIA and NEW ZEALAND; ott & Holladay (Asia) Pty. Ltd. NEW YORK 16, N. Y., Foreign Distributors: Omni Products Corp., 
460 4th Ave. STOCKHOLM, SWEDEN: Ingenjorsfirman Teknova. CANADA: Williams & Wilson, Ltd., Toronto & Montreal. HAWAIIAN ISLANDS: 
Hawaiian Sales Service, P. O. Box 3498, Honolulu 11, T. H. 


MAJESTIC 


MOLDERS OF ALL THERMOPLASTICS 


















@ CONSULTATION SERVICE FOR PRODUCT SALES DEVELOPMENT 









@ EXPERIENCED ENGINEERING AND PRODUCTION STAFF 


@ ADEQUATE AND MODERN PLANT FACILITIES 











MAJESTIC MOLDED PRODUCTS 


. . . & ee | ee me 
22-01 4ist Avenue LONG ISLAND CITY I, N. Y 
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Re CANAD 


The value of our assistance 
to American companies 
during the preliminary 


stages of establishing 


plants, branch offices or 


agencies in Canada, has 
been proven over and over 
again. May we be of service 
to you? Enquiries are cer- 


tain of prompt attention. 


™ BANK-TORONTO 


Incorporated 1855 


Head Office: Toronto, Canada 


Branches and Agents throughout Canada 











$.S.White offers a new line 
of small Thermoplastic 
Screws. 
Light Weight 
Electrical Resistance 
Appearance 


These screws offer new fea- 
tures for many assembly 
applications. 

Ilustration shows #6-32 x 
%e” oval head screws. 


Submit your requirements. 





CONTRACT MOLDING 
in all standard 
and thermosetting materials 














Molded eve shields 


PAQOUE plastic eye cups that fit over eyes to pro- 
tect them from sun and light are now being mar- 
keted by Madison Products Co., Toledo, Ohio. 

The eyepieces which are designed to rest the eyes, not 
to aid vision, should have particular appeal to sun wor- 
shippers or those who like to cat-nap. 

The small, lightweight eye shields are injection 
molded of Tenite II by Toledo Plastics Co., and are the 
development of R. H. Webb & Associates, both of To- 
ledo, Ohio. The 4-cavity mold has cavities and forces 
constructed of beryllium copper. Molding is done in a 
t-oz. Reed-Prentice machine on a 22-sec. cycle. A 
spectacle-like nosepiece may be adjusted in size to fit 
any face by forming under hot water and allowing it 
to cool. 

Various colors are used in making the eye shields and 
all are said to eliminate the ultraviolet and infrared 


Opaque eye cups for resting the eyes and facilitating sleep 
in the daytime are injection molded of cellulose acetate 
butyrate in a 4-cavity die. Nosepiece that connects the 


cups can be adjusted to face size by dipping in hot water 


rays that are harmful to the eyes. The sinuses, which 
benefit by these light rays, are left exposed. 

Sun worshipers may well find a preference to the new 
eyepieces since they allow the wearer to acquire a tan 
without also getting the owl-like white circles around 
the eyes that are produced when wearing sun glasses. 
Hospital patients will find in them a means of conve- 
niently shutting out light so that they may sleep during 
the day or under artificial lights. For those who use 
sun lamps—for therapeutic purposes or for getting an 
artificial tan—the eye cups have likewise been found to 
be quite effective. 

R. H. Webb & Associates also produce a therapeutic 
goggle which is similar to their eye shield except that it 
has two small tinted glass lenses, '/, in. in diameter, in 
the center of each eyepiece. 








Represente 


Get the facts on these 


resis 


For rigid or flexible low-pressure 
laminates— choose Paraplex resins 


PARAPLEX P series polyester resins cure at moder- 
under contact pressure, to form 
clear, tough, thermoset compositions which range 
from extremely rigid to highly flexible, depending on 
the PARAPLEX grade or blend of grades. Our book- 
let, ““PARAPLEX for Lamin: ting and Casting Applica- 
cations,” gives you full information on this interesting 
new series of resins—send for your copy today. 


ate te mpe¢ ratures, 


PARAPL 19 — transparent, tough thermosetting 
resin a Ae. BB resistance to water and chemi- 
cals. Most flexible of the PARAPLEX series. particu- 


larly at low temperatures. 


PARAPLEX its a trade-mark, Reg. 


d by Cia. Rohm y Haas, S.R.L. Carlos Pellegrini 331, Buenos Aires, 


PARAPLEX P-137a very flexible resin, character- 
for by excellent color, and compatible with 
PARAPLEX P-43. 


PARAPLEX P-23 —Semi-rigid — outstanding in 
toughness, and tear resistance. Completely compat- 
ible with PARAPLEX P-43 in all proportions. 


PARAPLEX p.43 — fast-curing rigid resin for cast- 
ings and laminates of excellent strength, durability, 


color and electrical properties. Compatible with 
PARAPLEX P-33 and P-13. 


U.S. Pat. Off. 


THE RESINOUS PRODUCTS 5 
& CHEMICAL COMPANY _) 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Argentina, and agents in princtpal South American Cities. 
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SYREX Four plastics—four 
Finer1st$ 


PHENOLIC RESINS 
CAST RESINS 


RESINS for LAMINATIONS 
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CELLULOSE ACETATE 
MOLDING POWDERS 






































QUd ETHYL CELLULOSE 
lia 9 MOLDING POWDERS 
0 a) 
POLYSTYRENE | 
MOLDING POWDERS ) 
1 
HE extent to which plastics are invading the . 
by automotive fieid is increasingly demonstrated t 
each year. Many of these plastic applications a 
SYNTHETIC RESINS LIMITED have been confined to the car itself, but recently | il 
GALT, ONT., CANADA plastics have become more evident in car accessories 
which add to the comfort, convenience and safety of 
motorists. 
A ear heater with styrene push buttens ; 
SKIN An example of the part plastics play in car acces- t 
sories can be found in the Motorola heater (Fig. 4). I 
(RRITATIONS ? Selection of a desired temperature is made by pushing f 
crystal Lustron buttons. These buttons enhance the S 


Let U s H e | p You | appearance of the heater and, since they are mounted 


directly on the heater panel, are not exposed to high 





















If skin irritations are a problem in temperature. 
your plant let us send you a trial Molded Products Corp., Chicago, IIL, injection 
quantity of Tarbonis. In literally molds the buttons for Galvin Mfg. Co., Chicago, ILL, | 
hundreds of plants Tarbonis has in 10-cavity dies. Each button has a molded-in slot . 
proved a real help not only in over- which, after being drilled, permits it to be attached to ! 
coming skin irritations that have g 
occurred, but also in guarding 2 I 
against their recurrence. Pleasant to ‘ 
use—easy to apply—sure of workers’ Are These Pd a, ™ | 
cooperation. Does not interfere with the Irritants? * | 
the work to be done. Use the coupon Cutting Oils ¢ 
. how. Chrome Dyes 
Formaldehyde 
Send for a sample of Tarbonis NOW. Sodium 
ERE a GRIMES 4 ik Se Bichromates ] 
“1 Lime ; . 
THE TARBONIS COMPANY | Meta Dust ie 
: é emicals ( 
4290 Euclid Ave. + Dept. MP + Cleveland 3, Ohio | tree and Phone! f 
Please send TARBONIS sample and liter cay Compounds } r 
’ rine 
ature to | Acid-Type Foods ' 
Foodstuffs 
aeay | Reagents 
Address Naphtha 
| Soaps ‘ 
By Dept 1 Detergents r 
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Car accessories 





“off” 


ire also molded into the buttons and are later filled 


the heater. Temperature markings and the 


in with gold enamel. 


An aerylie wind deflector 


Perhaps the only accessory designed for the back-seat 
driver is a deflector—made by Nu-World 
Products Co., Beach, Calif., and 
tributed in the East by Mackenzie-Menzie-Hamilton, 


Plexiglas 


Huntington dis- 


Indianapolis, Ind.—which protects passengers from 
front window drafts. It consists of a single acrylic 
sheet curved to fit into car window frames (Fig. 1). It 


is made in various sizes. 


Butyrate compass housing 


Tenite II is used for housing of North Star auto com- 
Fig. 2). 
were important factors in the choosing of this plastic 
that it is 
available in a range of colors that make possible the 


Light weight combined with sturdiness 


pass 
material for the housing, as was the fact 


matching or blending of the compass housing with 
Michigan Molded 
Inc., Dexter, Mich., molds the compass housing for 
Donaldson Mfg. Corp., Peru, Ind. 


car interior trimmings. Plastics, 


Hydrometer atilizes cellulese acetate 


Primarily for use by garage attendants, the Freez- 
D-Tector hydrometer, manufactured by E. Edelmann 
& Co., will none-the-less be appreciated by car owners 

Fig. 3). It 
radiator anti-freeze. 

The Watertown Mfg. Co., Watertown, Conn., molds 
the top and bottom of Lumarith and covers the charts 


takes quick, accurate measurements of 


with a sheet of the same material. The low thermal 
conductivity of the cellulose acetate renders the hydrom- 


eter comfortable to handle in cold weather. 




































Riel Macmeeliiittiae mel mile tie 


Cl 


of claims regarding 


MOLDED PLASTICS—yot 


ing a trump card by c: 


Continental experts fi 


Quite likely you 
and worry—to 
acquiring a plastic prod 
titive gq 


to none in < ompe 


leadership 


Bring in 
product} 
Hor é fapprais P 
posstbiiities. OF 
sentative 


ei hat 0el 


Cpc) 
(Coitinentie 


PLASTICS CORPORATION 


308 WEST ERIE STREET 


CHICAGO 10, ILL. 
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Books aud Sooklets 





Write directly to the publishers for these booklets. Unless otherwise specified, they 


will be mailed without charge to executives who request them on business stationery. 


The Technology of Adhesives 
by John Delmonte 


Published by Reinhold Publishing Corp., 330 W. 42nd St., 
New York 18, N. Y., 1947 


Price $8.00 520 pages 


This book fulfills an urgent demand for a definitive treatise on 
the entire subject of adhesives. It covers fully all kinds of ad 
hesive materials, including animal and vegetable, but with par- 
ticular emphasis on the synthetic resin and rubber types. Both 
the chemistry and the industrial applications of these adhesives 
are presented with special reference to plywood manufacture and 
other important applications of phenolic and urea adhesives in 
the aircraft and automotive construction industries. Laminated 
products are also fully discussed and there are adequate illustra- 
tions as well as a useful index. 


The Institute of the Plastics Industry Trans- 
actions, 1947 


Published by The Institute of the Plastics Industry, Wind- 
sor House, Victoria St., London, 8. W. 1, 1947 


Price 15/ 122 pages 


A compilation of papers by various authorities on the appli- 
cation of plastics to radio production and the building trades, on 
injection molding of thermoplastics, on asbestos base laminated 
plastics and on polythene is supplemented by photographs, 
tables and diagrams. 7 


Plastics Business 
by Herbert R. Simonds and Joseph V. Sherman 


Published by D. Van Nostrand Co., Inc., 250 Fourth Ave., 
New York City, 1946 


Price $5.00 448 pages 


A large-seale collection of miscellaneous statistics purporting 
to give the economic and financial background of the plastics in- 
dustry in layman’s language. Although the text is plainly writ- 
ten, it still requires the services of a chemical technician to co- 
ordinate the multitude of tabular material and arrive at a definite 
conclusion on almost any given point pertaining to the industry 

This book serves the purpose of gathering together a great 
quantity of statistics so that they may be compared and checked 
with more current information. Also included is an interesting 
section on various individual company activities. 


British Catalogue of Plastics 
Edited by E. Molloy 


Published by The National Trade Press Ltd., Drury House, 
Russell St., Drury Lane, London W. C. 2, 1947 


Price 50/ 704 pages 


The first encyclopedia of plastics published in Great Britain was 
prepared with the cooperation of British materials manufacturers, 
molders and fabricators. Thirty-five contributors of special 
articles are listed with accompanying biographical notes. 

The first of the book's four sections discusses plastics design 
and applications. Materials, processing and equipment are 
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covered in succeeding sections, and the volume ends with a glos- 
sary of terms commonly used in plastics, a list of trade names, 
directories of the industry and a general index. Charts on plas- 
tics properties, solvents, plasticizers, adhesives and coatings are 
packaged separately. Included among the numerous illustra- 
tions are 10 four-color plates and a set of flow charts showing the 
method of manufacture of each basic type of plastic. 


G-E silicones—Reports on General Electric Co., Pittsfield, 
Mass., silicones have been initiated to keep the industry up-to- 
date on new developments in the field of silicone oils, greases, 
resins, water-repellents and insulating materials. The first report 
is devoted to an analysis of G-E Dri-Film, a water repellent. 

Thermoplastic welding cohesives—<An all-inclusive chart of 
balanced proprietary welding compounds has been offered the 
molder or fabricator by the Plastic Cement & Chemical Co., 4 
E. 41st St., New York 17, N. Y. The properties of the thermo- 
plastics, welded by the various types of cements are tabulated 
with reference to flammability, flash point, shelf life, etc., with 
approximate setting times for cements and jig pressures necessary. 


Spring tension fasteners—In Bulletin 214, Tinnerman Prod- 
ucts, Inc., 2038 Fulton Rd., Cleveland 13, Ohio, illustrates and 
explains the applications and efficiency of “Speed Nuts” and 


“Speed Clips” in the assembly of metal, plastic and glass parts. 


Abrasive disk sanders—Stationary and portable abrasive disk 
sanders are concisely explained in a technical bulletin issued by 
Clover Mfg. Co., Norwalk, Conn. 


finishing open-end wrenches on the polishing lathe 


Also included is a study of 


Cellulosic plastics—Newly released by the Celanese Corp. of 
America, 180 Madison Ave., New York 16, N. Y., are two pam- 
phlets discussing cellulosic plastics and illustrating their various 
applications. Celcon, Lumarith, Celluloid, Forticel and Vimlite 
are treated in one bulletin while the other is devoted to applica- 
tions of and physical and mechanical data on Lumarith 

Plastic sheet-creaser—A six-page technical bulletin on the 
Taber Thermocreaser which fast-forms a 90° crease on cellulose 
acetate, ethyl cellulose, vinyl acetate or cellulose nitrate sheeting 
of 0.005—0.020 in. thickness up to 30 in. wide has been issued by 
the Taber Instrument Corp., 111 Goundry St., North Tonawanda, 


Ws: we 


stant-crease action, provided by an accurately heated, thermo- 


Flaw-free speed-creasing is said to result from the in- 


statically controlled creasing blade that presses the material into 
a metal forming die or a resilient rubber pad. 


Laminated plastic gears—Lamicoid gear stock is comprehen- 
sively discussed in a pamphlet just brought out by the Mica In- 
sulator Co., Schenectady 1, N. Y. This laminated phenolic 
plastic which is thermosetting is described as especially well- 
adapted to gear application as it is silent, non-corrosive, durable, 
and has a high degree of resiliency. a low modulus of elasticity, 
good dimensional stability and ready machinability. 

Product design—<A 20-page illustrated brochure, just off the 
press, suggests how a manufacturer can improve his products, 
operation and profits. Case histories show results obtained 
through the Planned Products Service of Designers for Industry, 
Inc., 2915 Detroit Ave., Cleveland 13, Ohio. 
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POINT No. 5 


PRODUCT APPLICATION 
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Supplying abrasives of highest quality is but one way in which 
Fhe Carborundum Company serves industry. Considered equally 
important by many users is the attention directed to correct use 
of these products. For this purpose The Carborundum Company 
has established a special group of product application engineers. 


This group studies, appraises and charts abrasive applications. 
New improved methods and better abrasive products are often 
turned up. CARBORUNDUM engineers are also called in to help 
in selecting the best abrasives to use for specific jobs and in 
specifying their application. The end result is better grinding, 
sanding and finishing at lower overall cost...another reason 
pointed to in preferring abrasives by CARBORUNDUM. The 
Carborundum Company, Niagara Falls, New York. 


CARBORUNDUM 


TRADE MARK 


BONDED ABRASIVES 
COATED ABRASIVES 


ABRASIVE GRAINS AND 
FINISHING COMPOUNDS 
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LAK ERIE Duplex Presse 








ABOVE—A 300-ton Lake Erie Duplex Press molding spools used 
in desk telephone sets. Spools were formerly molded on a single 
action press...new method is much faster. 

RIGHT—Four new Lake Erie Duplex Molding Presses (1-300 ton, 
1-200 ton, 2-100 ton) in operation in the Federal Telephone and 
Radio Corp. plant. Four more Lake Erie presses on ote will be 
installed in the open spaces shown in foreground. 


220 MODERN PLASTICS 































= 


oi. ac ae aE 


_— 


Oo Ob et ere ~ 


ata 


a 











Removing mold from press. The Durez — are preheated ona 
Megatherm Electronic heater designed and produced by Federal 
Telephone and Radio Corp. 


‘VREATER molding speed is but one of the many 

PB advantages of the four new Lake Erie Presses 
placed in service by Federal Telephone and Radio 
Corp. In addition to increased production, quality 
of molded parts has improved, rejects and waste 
have been reduced and unit costs have been 
brought down. These benefits are made possible 
by continuing advances in molding techniques 
and press designs. At Lake Erie, press designs are 
based on alert research that combines the best 
thinking of progressive molders and our own ex- 
perienced engineers. That's why more and more 
molders are selecting Lake Erie presses... why 
many are replacing older, outmoded presses with 
the latest Lake Erie equipment. 


@ Leading manufac- 


turer of hydraulic 


presses—all sizes 
and types—plasti« 
molding... metal 
working... forging 


...metal extrusion 


ENGINEERING 
BUFFALO. NY. US.A. 


. processing... rub- 
ber vuleanizing... 
stereotyping ... spe- 


ial purpose, 


S&F 2.6 os 1 N PRIin-G ira ¢ Cc .4.7 


boost Plant Output tor 
Hederal Telephone and ha 





CORP. 








Removing spools from mold. Quality of spools is better and rejects 
and waste have been reduced with new Lake Erie Duplex Press 
on the job. 








ae Te: 
<5 
Spools, also called ringer bobbins, ready to be wound with wire 


prior to installation in telephone. This is but one of many parts 
molded on Lake Erie Presses. 


LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 
868 Woodward Avenue, Buffalo 17, New York 
* 
FELLER ENGINEERING DIVISION 


SPECIALISTS—EXTRUSION AND 
FORGING PRESSES 


1100 Empire Building, Pittsburgh 22, Pennsylvania 


FOREIGN CcCOunTrei£#bBs 
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TWO JOBS - TWO PRESSES 


Model DH, 2.5 KW OUTPUT on the job 
at McDONALD MANUFACTURING COMPANY, Los Angeles 









On the production job 
illustrated, the Dual 
Load feature of AIR- 
TRONICS Preheaters is 
demonstrated. The 
weight of one molding 
charge is nearly twice 
the weight of the 
other, yet both are 


preheated with equal 
efficiency without con- 


trol readjustments be- 
tween heats. Molding 
pressures and curing 
time are reduced 
about 50%. 
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FROM ONE MOLDER TO OTHERS... 


“We have used AIRTRONICS high frequency 
generators since their first model. During the in- 
tervening years we have followed the develop- 
ment of each new design and have made com- 
parative tests with competitive equipment. It is 
a pleasure to report that we consider AIRTRON- 
ICS pre-eminent in their field and do not hesitate 


AIRTRONICS Prehe 

at . : ” 
SIMPLE TO OPERATE, E ASY TO 2 Bn omg 4 T, to recommend their equipment to other molders. 
} i ex ae reliable and trouble-free one 
tlon to vee y — consider their applica- J.D 
or write the neers aranens lennon | 
sentative for complete deta. repre- 
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Aintronich MANUFACTURING COMPANY 

















AMERICA'S #1 
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WE BUILT ONE OF THE WORLD'S 
PLANTS FOR ONE CUSTOMER a zs 


In 28 years of specialization in thermoplastics, Celluplastic has 


become America’s #1 source for plastic containers—and an unsur- 





passed source for extrusion and injection molding. 





When we work on your plastics problem it will seem to you 
that our plant is tailor-made for your product. Our equipment is 


so varied that runs of all quantities—extrusions in the most difficult 





shapes——injection moldings requiring up to 22-ounce machine 





capacity—are handled on the most efficient and economical basis, 
— = 


Our experienced engineering staff is prepared to interpret 
your ideas into perspective drawings, blue prints and finished 
products. Telephone or write us—our representative will be happy 
to call and discuss our ability to fill your requirements. One of 


the finest plastics plants in the world is at your service. 


SOURCE FOR PLASTIC CONTAINERS 







FINEST PLASTIC 


YOU! 








PLASTIC 


Celluplastic Corporation | 


50 AVENUE L, NEWARK 5, N. J 





PLASTIC 
PRODUCTS 


New York Office: Rockefeller Center, 630 Fifth Ave., Circle 6-2425 - West Coast: Container Service Co., Los Angeles 27, Cal. 
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Hew Machinery and Equipment 





Forced convection moist air ovens—Despatch Oven Co., 619 
Eighth St., S.E., Minneapolis, Minn., has introduced a complete 
line of new type ovens, designed for preheating plastics by the 
moist convection heat process. These Hydro-Therm ovens are 
electrically heated drawer type units, are equipped with auto- 
matic heat controls and will accommodate up to 50 lb. of pre- 
forms per charge 
Contrary to previ- 
ous concepts of pre- 
heating, the ovens 


moisture to mold- 
ing powders during 
the preheating proc- 
ess. Advantages 
claimed are: pres- 
ence of moisture 
gives recirculaicd 
air a higher heat 
content, results in 
faster heat trans- 
fer to preforms; 
the moist heat in- 
flexibility 


of oven, prevents 


creases 





precuring while 
preforms are in 
oven, yet speeds cure when preheated material is under pressure 
in the mold; moisture absorbed during preheating acts as a lu- 
bricant so plastic material flows more easily and transfers faster in 
the press, under less pressure, permitting the molding of large 
parts on small presses and prolonging the life of molds. The 
ovens are said to give results equal to or superior to dielectric 
preheating, yet save in equipment costs. A 12-drawer oven is 
illustrated here. It is 37 in. wide, 48 in. deep and 71 in. high. 
Nine-drawer, 6-drawer and 4-drawer models are also available. 
Each drawer in the three larger units is 4 in. wide, 4 in. high and 
24 in. deep and will hold eighteen 3-oz. preforms in vertical posi- 
tion, parallel with heat flow. The drawers are equipped with a 
spacing device which separates preforms for uniform heating, yet 
allows instant bunching and removal of heated preforms. 

Operating range of the ovens extends to 400° F. Heat con- 
trol is automatic. Moisture is admitted to oven chamber through 
built-in steam injector which is located in the plenum chamber at 
the base of the oven. 


Electronic controller—The Foxboro Co., Foxboro, Mass., has 
added an electronic recording pyrometer to its line of instruments 
for measure and control. It has no galvanometer, slide wire or 
dry cell and requires no standardizing. Because of its continuous 
balancing action, the recording pen can traverse the width of the 
chart in one second. Sensitivity is '/ of 1 percent of the full 
scale range. 


Speed selector—An improved variable-V-planetary infinite 
ratio speed selector, designed as an independently mounted trans- 
mission, is announced jointly by Speed Selector, Inc., Cleveland, 
Ohio, and B. F. Goodrich Co., 500 S. Main St., Akron 18., Ohio. 
It can be used on plastic machinery, process machinery, mixers, 
machine tools, hoists, conveyors, cookers, dryers, agitators, etc. 
The selector ¢mploys planetary motion with four variable pitch 
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permit addition of 


sheaves and two standard cross-section V belts to provide any 
speed from 0 to 800 r.p.m. at constant torque, from a constant 
speed power source. The multiplying action of the planetary 
converts a slight change in sheave pitch diameter to a wide change 
in output speed. A lever action self-locking control handle per- 
mits quick changes in output speed. The selector is available in 
'/>, 1, 2 hp. output with V belt or flexible coupling input, output. 


Adjustable two-wing circular cutting tool—Circo Tool Co., 
617 N. Second St., Milwaukee 2, Wis., has announced a new ad- 
justable hole cutter of the two-wing type for use on wood, plastics, 
plywood composition board and light metals. The tool will cut 
circles or holes from 2 to 8 in. in diameter in materials up to | in. 
thick and may be used in any standard size of power driven drill 
press, bench or pedestal type. It fits amy standard */s or '/2-in. 
chuck. Hexagonal flanged bolts are used to lock cross arms and 
tool bits into position. The heat will accommodate either a pilot 
or center drill so that center hole of proper size may be drilled at 
the same time the circular piece is cut. The cross arms have 
scale markings at '/,\s-in. intervals to simplify setting up the tool 
for cuts of varying diameters. 


Preheater and drying machine—Leiske Machine Co., 1801 N 
Marshall St., Milwaukee 2, Wis., has introduced the Plasti-Hea- 
Treat, a preheater and drying machine for plastic material. The 
unit is mounted directly on the molding machine and automati- 
cally delivers the preheated material to the injection cylinder, 
thereby eliminating 
the cost of han- 
dling. The hopper 
holds enough ma- 
terial for a _ full 
shift when  run- 
ning small die and, 
if overhead clear- 
ance permits, a 
full size drum can 
be placed in it. 
Because of the 
rotating heating 
chamber, separate 
tumbling opera- 
tion is eliminated. 
The Plasti - Hea- 
Treat unit tumbles 
the material while 
heating it, pro- 





ducing a homoge- 
neous mixture when 
mottling colors. Every granule comes in contact with heat. 

The unit maintains a constant preheat temperature of 180° F. 
until the last granule of material has been delivered to the molding 
machine. It has a capacity of from 4 to 16 oz. per min. when 
operated continuously. 


Hydraulic pump units—Availability of improved hydraulic 
pump units is announced by the Gerotor May Corp., Maryland 
and Oliver streets, Baltimore, Md. These units, embodying 
various sizes of the company’s hydraulic pumps, are designed to 
deliver a steady oil flow at continuous working pressures up to 
1000 p.s.i. Pump units with single pumps (Series 9100) operate 














Dir TIME... 


() SECOND CYCLE 
Ailom 
Molding 


Here is a molding, by Pass & 
Seymour, Inc., Syracuse, N. Y., 
typical of the numerous electri- 
cal components made by this 
company, Molded Automatically 
because this is the most economi- 
cal way to produce such parts. 
Pass & Seymour were among the 
first users of Automatics .. . 
now operate 9 of these presses, 
3 shifts, with I unskilled atten- 
dant per shift. A skilled molder 
sets up and times the machines. 
Here again the economies of Au- 
tomatic Molding are forcibly 
demonstrated. 
Lowest labor cost. 


Highest quality parts, no as- 

sembly difficulties. 

Small mold, 6 cavities only. 

Production geared to require- 

ments, no large inventory. 
There are many other advantages Stokes No. 235 50-ton com- 
also. We should like to discuss pletely Automatic Molding 
them with you and make cost Press. Patented in U. S. and 
studies and recommendations. abroad. 


F. J. STOKES MACHINE CO., 5934 Tabor Road, Phila. 20, Pa. 


Branch Offices in New York and Chicago 
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Old established 


British Manufacturers 
of Plastic and Rubber merchandise 


are interested in manufacturing under 
license or outright purchase in (a) British 
Isles and (b) British Empire and 
Continental Europe, a range of specialized 
rubber and plastic productions. Primarily 
interested in toys and games, sports, 


surgical and domestic productions. 


Write with full details to Box No. MP4, 


c/o 10, Hertford Street, Mayfair, London, England 
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MEYER & BROWN CORP. 


147 Madison Ave., New York 17, N.Y. 
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at 1200 or 1800 r.p.m., with tank capacities of 4'/s, 10, 17 '/s, 35, 
60 and 100 gallons. Units with double pumps for two separate 
circuits (Series 9200) operate at 1200 r.p.m., with tanks holding 
10, 17'/s, 35, 60 and 100 gallons. 


Spray booth—The Monomelt Co., Inc., 1611 N.E. Polk St.. 
Minneapolis, Minn., has introduced a stainless steel spray booth 
for silver spraying 
objects in prepara- 
tion for electro- 
plating. The unit 
is adapted to silver 
spraying of plastic 
jewelry, glass trays 
and dishes, plaster 
of Paris and plastic 
figurines, composi- 
tion toys, radio and 
automobile _ parts. 
rhe booth is 
equipped with foot- 
operated water 
spray, air reducer 
plate glass baffle to 
protect operator, 
air pressure indi- 
cator, safety valve 
and rotating jig for 
holding objects to 
be sprayed. A suc- 
tion fan draws ex- 





cess spray out of 
the booth through a 
duct behind job. A fluorescent light is built into ceiling of the 
booth to give adequate, non-glare illumination. A typical ap- 
plication of the booth is shown above. Square plastic caps de- 
signed to fit containers for a new line of perfume are being sprayed 
with a thin layer of pure metallic silver. Ball-and-socket- 


mounted jig can be tilted to any angle. 


Interchangeable die set-—-A new line of low shut height 
(3/4 in.) interchangeable self-stripping punch and die units ca- 
pable of operating in small press equipment has been placed on 
the market by RAAR Mfg. Co., 1663 N. Highland, Los Angeles 
28, Calif. Featuring air slug ejection, close hole centers and hole 
size range of '/32 to 1'/32 in., these punch and die units are ca- 
pable of simplified mounting requiring only two screws. Stripper 
and stripper guide are removable by a half turn. Punch may be 
removed from retainers with a light pressure and changes may be 
accomplished without disturbing the setup. Without retainer, 
the stepped die construction and height in conjunction with 
standard die steels is especially designed for use in cut-off, notch- 
ing, blanking and other press operations. The die may be ro- 
tated in relation to the mounting holes to provide clearance for 


the slug ejector opening 


Standard hydraulic cylinders—Hannifin Corp., 1101 S. Kil- 
bourne Ave., Chicago 24, Ill., has announced that its standard 
hydraulic cylinders, for service up to 1500 p.s.i., are uow avail- 
able in two larger sizes, 7- and 8-in. bores. These are comparable to 
the cylinder in 1|- to 6-in. sizes, with bored and honed cylinder 
bodies, automotive-type piston rings and interchangeable end 
caps. Nine standard mounting styles are available with stand 
ard rod, large (2 to 1) rod or double end rod 


Electronic pyrometric controller—Taco West Corp., 26205 
Park Ave., Chicago, Ill., has introduced a Veritron electronic 
pyrometric controller specially suited for direct installation on 
plastic molding machines and industrial furnaces. In opera- 
tion, the control pointer is set at the desired temperature and 
control is immediately established within an exceptionally nar- 
row temperature range. The design of this two-position con- 
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“FLIP OPEN—SNAP SHUT” 


PENCIL LEAD CONTAINER 


Created far 


CREATIVE W. A. SHEAFFER PEN CO. 
DESIGNING t. adison, lowa 


and 


ENGINEERING 


in Service to Industry at the Injection Molding Company 
THERMOPLASTICS extends beyond the fabrication of thermoplastics accord- 
ing to your blueprints—with unsurpassed speed, precis- 
ion, and economy of production. 


Our Engineering and Designing Staff have aided 
many nationally prominent manufacturers overcome their 
most stubborn problems. Probably we can help you, too, 
in the creation of intricate units. Write for our ideas. 


IUIFOTIO A! 


INELITUN OUI! HIV/ 


3823 INDEPENDENCE AVENUE, KANSAS CITY 1, MISSOURI 


THE ROYLE TEMPERATURE CONTROL UNIT... 






















A compact, simply operated temperature control unit designed to supply 
the wide range of extruding temperatures required by the rapidly ex- 


panding number of extrudable compounds. 


Chosen temperatures maintained—Two independently controlled circuits 
—Heat supplied or removed—Formed piping promotes cleanliness— 


Three standard sizes: 16KW, 32KW and 48K W—Compact. 


The ROYLE TEMPERATURE CONTROL UNIT is also adaptable to 
industrial operations, other than extruding, in which accurate, predeter- 


mined and constantly maintained temperatures are a factor. 


Write for Bulletin 443 


JOHN ROYLE & SONS PATERSON 


PIONEERED THE CONTINUOUS EXTRUSION PROCESS IN 






James Day (Machinery) Ltd Home Office Akron, Ohio Los Angeles, Cal 


London, England E. B. Trout J. W. VanRiper J.C. Clinefelter H. M. Royal, Ine. PATERSON 3, NEW JERSEY 


REgent 2430 SHerwood 2-8262 JEfferson 3264 LOgan 3261 
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here's a complete marketing 
and merchandising service that's 


tailormade to fit your needs! 


We will merchandise your products for you. 
We will work on a royalty basis. 


We will buy your output. 





Write or wire to-day for full details on how 
this new service works for you. 


UNIVERSAL PLASTICS CORPORATION 


10 Years of plastic molding experience 


Tt te ee 





ontainers) 


270 Madison Avenue * New York 16, N Y. 
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High Pressure—Low Pressure 


*® The various grades of PHENOPREG materials are resin 
impregnated papers, fabrics and fiberglas which can be molded 
by the application of heat and pressure. They are an interesting 
group of materials which offer untold possibilities in the plastics 
ield for the production of molded laminates, structural assem- 
blies, laminates, reinforcements for molding compounds, ccre 
stocks, and many other applications. 


We offer the following PHENOPREG grades for your con- 
sideration — 


PHENOPREG—Phenolic resin impregnated papers, cotton 
sheetings, and ducks and fiberglas grades. 


PHENOPREG MB—Melamine resin impregnated plain, 
colored and printed decorative papers for the production of 
decorative laminates, graphic panels, translucent decorative 
laminates, place mats, etc. 


The Plastics Division of Fabricon Products was the first or- 
ganization to produce and announce melamine treated papers 
suitable for low pressure lamination. 


PHENOPREG X-CREPE—phenolic resin treated X-creped 
paper having all-directional stretch for compound curve and 
contour molding. 


We invite your inquiries for standard and special grades of 
PHENOPREG materials. 


. * * . * . 7 + * * * * * * 


FABRICON PRODUCTS, INC. 


PLASTICS DIVISION 


1721 Pleasant Avenue e River Rouge 18, Michigan 
Vinewood 1-8200 
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troller permits the instrument movement to operate a heavy duty 
relay system without physical contact or reaction effect on the 
indicating pointer. The relay is built in and has a load capacity 
of 3 kw. non-inductive. The electronic control mechanism is 
said to be stable, unaffected by line voltage variation, surge ef- 





fects, tube aging or component changes. The complete instru- 
ment measures 7'/s by 5*/, by 5'/, in., and may be either flush 
or surface mounted 


Abrasive and syringe applicator—Engis Equipment Co., 431 
S. Dearborn St., Chicago 5, Ill, and the Sapphire Products Div. of 
Elgin National Watch Co., 932 Benton St., Aurora, Ill, are 
making Hyprez diamond compound with syringe applicator 
available in several grades for the finishing of plastic molds. 
Use of the compounds, it is stated, produces a “mirror finish” 
on dies and other metal parts at low cost. This abrasive con- 
tains finely graded, pure diamond powders of best quality in a 
scientifically developed vehicle. The diamond particles are 
evenly distributed and permanently suspended in the vehicle 
The compound is furnished in clear Pyrex cartridges with identi- 
fying colors for each grade. Use of the cartridges in the applica- 
tor meters the compound to the work in a flat ribbon and assures 


protection against dust, dirt and grit. 


Hydraulic press—For punching, blanking metal items, deep 


drawing containers, laminating plastics, general purpose com- 





pression molding of plastics as well as for embossing and far 
crimping produc- 
tion operations, 
Wroble Engineer- 
ing Co., which 
is located at 1067 
Davis Terrace, 
Schenectady 3, 
N. Y., has just 
introduced a Super 
Hi Speed hydrau- 
lic press. Adjust- 
able relief valve 
controls operating 
tonnage required, 
and a control valve 
regulates the ram 
speed The press 
can be cycled pe- 
riodically or man- 
ually controlled 
for single cycle op- 
eration A multi- 
ple pump system 


is used for high 





speed operation. 

The electric motor 
operated presses utilize a large volume pump and a high pressure 
radial piston pump coupled to a 3 hp. motor. The oil reservoir 
capacity is 5 gallons. 

This press is available in five models: 25-ton capacity with 14 
by 14 in. platens, with a ram speed of 400 i.p.m., 100 strokes per 
min., maximum daylight 12 in.; 35-ton capacity with 14 by 14 
in. platens, with a ram speed of 340 i.p.m., 80 strokes per min., 
maximum daylight 12 in.; 35-ton capacity with 16 by 16 in. 
platens, maximum daylight 14 in.; 50-ton capacity with 16 by 
16 in. platens, with a ram speed of 240 i.p.m.; 60 strokes per min., 
maximum daylight 14 in. and 50-ton capacity with 20 by 20 in 
platens, 50 strokes per min. and maximum daylight, 16 inches 


Heating unit—Castaloy Corp., 197 S. Waterman, Detroit 17 
Mich., has announced a new plastic heating unit, Vacu-Therm 
Generator, which was developed during the war to operate ef- 
ficiently under the jar of 16-in. guns. Itis capable of delivering 
quick, controlled heat.to 550° F. with a +5° under low operating 


pressures. The unit is insulated and self-contained with no 
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Whatever your plastic needs . . . “call Cleveland” a 
Another example of leadership in plasiu 
products for the toy and novelty field. 
THE CASH REGISTER BANK by container 


Note the fine detail. Richly finished in silver and red 
or silver and black. Priced to permit attractive profits. 








* Are you interested in custom 
molding : . . in plastic parts for 
later assembly . . . in ideas on 
3 plastic parts that compete and 
win against wood turnings and 
> — die casting? 
, j Then consult us at once. 























We offer you quality production, low 





material costs, with prompt deliveries in 





both western and eastern markets. 






ASK FOR OUR LATEST 
LITERATURE ON PLASTIC 
PRODUCTION 





“Me CLEVELAND CONT 


6201 BARBERTON AVENUE 


DESPATCH 
HYDRO-THERM PREHEATING =-~<af 


offers both! <x - 


EASY TRANSFER MOLDING § eg 
OF LARGER SECTIONS | 







MUCH FASTER CURE 


Here's the new PROVED method for difficult transfer 
molding jobs—rapid, economical moist-air pre- 
heating with a DESPATCH “Hydro-Therm” Oven. 





Oven holds over 
40 Ibs. of preforms. 
Operator prepares to “bunch” 


At Sperzel, Minneapolis, for example, this oven 
per 
a drawer load of material. 


makes it possible to preheat 101%-lb. charges 
for simultaneous transfer molding of 2 com- 
plete toilet seats,each 1 ¢" thick. The hot, moist, 
preconditioned material transfers in 22 seconds, 
cures in 34% minutes or less. (Further details 







on request.) 


WRITE TODAY for list of the NEW advantages offered by 
Despatch “Hydro-Therm"” Preheating Ovens. 


DESPATCH OVEN CO. winnearous is, minnesora 


DES PATCH 


OVEN C N 
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in all commercial plastics 


# es is 
OUR Busines 4 


There's no application too imagina- 
tive, no technical problem too tough 
for our molding service to handle— 
and come up with successful mold- 
ings. “We work in thermoplastics, 
thermosetting plastics and cold. 
molded materials, by injection, trans- 
fer & compression methods. We 
advise you from more than two 
decades of successful experience in 
design and production. 


PLASTIC MOLDING 


CORPORATION 
SANDY HOOK, CONN. 
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3 "3 

CATALYSTS FOR POLYMERIZATIONS a me 

ORYING ACCELERATORS - OXIDATION oe ay 

AGENTS - BLEACHING AGENTS 3 5" 
LUCIDOL - 
(BENZOYL PEROXIDE) : 
LUPERCO - 


(PEROXIDE COMPOUNDS) 









ALPEROX C 
(TECHNICAL LAUROYL PEROXIDE) 


LUPEROX 
(PEROXIDE PASTES) 






Special Organic Peroxides 
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-tions of the generator on two different time cycles. 





moving parts, no motors, pumps or gaskets. The heat transfer 
medium is Dowtherm E sealed in a heavily welded vacuum cham- 
ber. This liquid vaporizes when it reaches its efficient operating 
range and transfers heat to the operation through flexible tubes 
Normal operating temperatures, as high as 400° F., 
require only 15 p.s.i., which eliminates the danger and mainte- 
nance cost of high pressure equipment. It is controlled by means 


or pipes. 


of trouble-free pressure-stats. At the present time the genera- 
tor is manufactured in three sizes of 16, 22 and 33 kw. capacity. 
Lever-type drawbar—For production use on standard '/;-in. 
collet capacity lathes, General Die & Stamping Co., 262-272 
Mott St., New York City, has developed a new Precision lever- 
type drawbar. This drawbar is provided with three positions of 
tension adjustment. Positive gripping tension is applied over the 
range of three adjustments, automatically adapting itself to the 
diameter of stock whether it be undersize, oversize or standard, 


and without the necessity of taking the unit apart. 


Embossing press—For embossing leather and simulated leather 
R. D. Wood Co., Public Ledger Bldg., Philadelphia 5, Pa., has 
developed a four column press of the single opening type with a 
capacity of 500 tons. It is fully automatic, operating at a max- 
imum speed of 12 
cycles per min. 
with the sheet 
material being 
moved through 
the press by syn- 
chronized feeding 
mechanism. Semi- 
automatic opera- 
tion is used when 


embossing skins. 





The electrically 
heated top platen 
is made from special process firebox steel plate with 14 strip 
heaters. To facilitate the changing of engraving plates this 
platen can be water cooled. The centralized control system pro- 
vides for placing the press under either automatic or manual con- 
trol with tonnage, platen pressure, dwell time and ram stroke 
adjustable to permit changes in operating cycle for the processing 
of different materials. Presses can be furnished in any platen 
size and capacity. 

Generator—A 2-kw. R.F. dielectric heating generator has been 
announced by Westinghouse Electric Corp., Box 868, Pittsburgh 
30, Pa. 
viding two sets of operating controls to permit alternate opera- 


This 40.9-Mc dual timer features a special cubicle pro- 


As a result, 
heated plastic preforms may be supplied alternately to two 
presses operating on different loads. Two adjustable automatic 
timing relays built into the control panel provide alternate power- 
on periods of from 0 to 165 sec. each. Separate start-and-stop 
pushbuttons and load-on indicator lights are provided. The 
capaciductor type high Q circuit is removable, permitting con- 
version to other output frequencies. The generator is equipped 
with an air-maze cleanable filter for dust-free cooling air. 

Heat distortion tester—American Instrument Co., Silver 
Spring, Md., has introduced an instrument for determining the 
heat distortion of plastics. The tester consists essentially of an 
oil bath heated by a 200-watt immersion heater, a centrifugal 
pump for circulating the bath liquid, a coil for cooling the bath 
liquid, a synchronous-motor-driven bimetallic thermo-regulator, 
a control box, four specimen holders and loading stand. The 
thermo-regulator automatically maintains a 2° C. per min. rate of 
temperature rise throughout the range from ambient to 150° C. 
Vertically adjustable arms which contact the spindles of the dial 
micrometers permit adjusting micrometer needles to zero at the 
start of each test. The weights permit total loads of 625, 1250 


and 2500 grams to be imposed on loading rod of each holder. 
































Adaptability to the fastest, most economical mass production 
methods 































Selling for only a few cents, these Light weight that gives more items per pound 


kiddie scissors are piling up 
n profits in dollars for their cost- 





wien enmeafesteser. wien tnaliie Inherent rainbow range of colors (clear and opaque) 


them of Lustron. Being made of 


. plastic, they offer a unique safety 4 





Excellent dimensional stabili 
feature—they cut paper, but not ¥ 


c cloth or hair. On ‘any price level, 
you can be sure of top quality as 
well as substantial production 





Superior resistance to chemicals and moisture 





savings with this versatile Mon- 


, santo polystyrene which offersap Outstanding electrical properties 









Lasting sparkle and brightness; easy cleaning; freedom from 
taste and odor 


WwW 











These same qualities can help you deliver a 


, : superior product at rock-bottom cost. Get the 
f ONSANTO facts about Lustron from: MONSANTO CHEM- 


2 ar ICAL COMPANY, Plastics Division, Springfield 
| CHEMICALS ~ PLASTICS 


a 


2, Massachusetts. In Canada: Monsanto (Can- 
ada) Limited, Montreal, Lustron: Reg. U. 8. Pat. Off. 


SERVING INDUSTRY . . . WHICH SERVES MANKIND 
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MARKET RECEPTION 1S IMPORTANT, 100 


ahr | 
i : 


Consumers look first, listen second. What 
pleases their eyes, gains their ears. Skil- 
fully molded plastic components have the 
eye-appeal that enhances sales appeal. Shaw 
has the skill, the imagination, and experi- 
ence to mold your plastics products with 
the finesse that attracts and holds the con- 
sumer’s buying eye. 

Two examples of the Shaw molding 


technique are shown above. Both receivers 











INSULATOR COMPANY 


IRVINGTON 11, NL J. 
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are manufactured by the Minerva Corpora- 
tion of America. The table model features 
a compression-molded cabinet of mahogany- 
colored phenolic plastic. The portable has 
a compression-molded grille of the same 
material. 

For high market reception for your 
product, consult Shaw on your plastic 
molding problems. Shaw experts are always 


available for technical assistance. 


PLASTICS LITERATURE AVAILABLE 


Shaw engineers have prepared a variety of literature, 
study of which might help you to a decision. Simply 
write a note about what phases of plastics especially 
interest you. 

Or, you may prefer at once to call in a Shaw engi- 
neer, and present your problems for his study. This 
company’s fifty-five years of plastics experience gives 
him a rich background from which you can draw. 

Between the resources of Shaw and the Plax Cor- 
poration, Hartford 5, Conn., you can obtain assist- 
ance in almost all plastics methods and materials. 












OR DISPLAYS THAT “SHOW-OFF” 


Every display tries to “show-off” — it 
wouldn’t be a display otherwise. To make 
sure that your display ‘“‘shows-off” success- 
fully, use Plax square polystyrene rod or 
methacrylate rod for unique, decorative 
effect. They have a clear, clean and polished 
appearance that captures the eye. Light- 
weight, yet strong, they can be easily 
heat-formed into many interesting shapes, 
and they have excellent optical properties. 
make both of these 


These features 


WRITE FOR THIS POLYSTYRENE DATA 


How 
How 
How 
How 


to Machine Plax Polystyrene Products. 

to Use Coolants with Plax Polystyrene Products. 
to Cement Plax Polystyrene Products. 

to Polish Plax Polystyrene Products. 


Notes on Design and Assembly of Plax Polystyrene 
Products. 

Die-cut Parts from Plax Polystyrene. 

How to Form Plax Polystyrene’ Rod. 


AND THIS PRODUCT INFORMATION 


Data 


Sheets on Plax Cellulose Acetate, Cellulose Ace- 


tate Butyrate, Methacrylate, Polyethylene, Polysty- 
rene and Ethyl Cellulose Products. 

Article on Plax’s Blown Products. 

New special plastic shapes by Plax. 


7 





materials preferred products for display 
designers and for manufacturers seeking a 
plastic with eye-catching qualities, Plax 
square polystyrene rod and methacrylate 
rod are being successfully used to produce 
distinctive lighting effects. They are also 
being employed for many novelty and 
jewelry items. Investigate these two ma- 
terials now to be sure that your product 
“shows-off” effectively when and where it 
should. Write to Plax for data. 
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The MODERN PLASTICS ENCYCLOPEDIA for 
1948 will include the first printing of PLASTICS 
STOCK MOLDS since 194. 
porated with the directory section which will 


It will be incor- 


appear as Volume 3. 

Previously, thousands of PLASTICS STOCK 
MOLDS have been sold as a separate book, 
and that book has been the means of selling 





thousands of dollars worth of stock molds 
merchandise. The present service can extend 
and improve this previous record. 

You are cordially invited to submit your 
stock mold items for inclusion and illustra- 
tion in this section. To qualify as stock 
molds, items must meet these requirements: 

1) A stock mold is not available for rent, 
but must be run in the shop of the molder 
by whom it is offered. 

2) A strictly proprietary item cannot be 


included in a catalog of stock molds. But 





if an item which is distributed by the molder 
as a proprietary item is also available for 
resale in quantity to any jobber or distributor 
at manufacturer’s price, it may be classified. 

3) The customer is free to distribute the 
product under his own brand name, whether or 
not it is distributed by the molder or anyone 
else under a different brand name. 

In addition to actual molds, the catalog 
will include a group of special jigs and fix- 
tures for sheet forming and low pressure lam- 
inate molding that meet the above conditions. 

If you have stock molds meeting these re- 
quirements, send two samples of each item 
along with the following information: name 
of item and its use; size of item (in terms 
of standard measurement for type of product 
as millimeters for closures, ounce capacity 


for tumblers); weight of item; type of mold 





(injection, compression, transfer, extrusion); 


number of cavities in mold; materials in 


which it may be run; colors available; etc. 





The Wheeleo Instruments Co., 847 W. Harrison St., Chi- 
cago, Lll., bas announced that its instruments will be manufac- 
tured and marketed throughout the United Kingdom by Ether, 
Led., of Birmingham, England. The new line will be a com- 
bination of Wheelco capacitrols, potentiotrols and flame-otrols 
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together with Ether indicating, recording, optical and radiation 
pyrometers, servo mechanisms and electrically and hydraulically 
operated valve gears. The instruments will be sold under the 


name of Ether-Wheelco Controls. 


Hercules Powder Co., Wilmington, Del., has opened a new 
plant at Burlington, N. J., for the manufacture of chemicals 
for the paint. varnish, lacquer, adhesives and other industries. 
The first unit. of the plant in production is for the manufacture 
of Pentaerythritol resins for protective coatings. Units for the 
manufacture of liquid resins, rosin esters and hydroabiety! alco- 
hol are expected to be in full production the latter part of this 
summer. 


Merix Chemical Co., Wrigley Bldg., Chicago 11, Ill, announces 
Anti-static Compound 79 which was developed to reduce or 
eliminate static on plastic sheets or plastic molded parts. It 
may be applied by dipping, brushing or spraying on the static- 
affected plastic. A non-inflammable liquid, Compound 79 
may be removed by simply washing the plastic with water. 


Thermex Div. of the Girdler Corp. has moved its Chicago of- 
fice to 600 S. Michigan Ave., Suite 904. 


The College of Engineering of the University of Illinois and 
the Plastics Div. of Monsanto Chemical Co., St. Louis 4, 
Mo., have announced renewal for the third year of a contract 
wherein Monsanto provides funds for a fundamental research 
program on the dynamic fatigue characteristics of plastics. The 
research, which is under the direction of Prof. William N. Find- 
ley, Dept. of Theoretical and Applied Mechanics, is intended to 
provide a better knowledge of the behavior of plastic materials 
under cyclic stresses and to aid in choosing the best test methods 
for use in studying the fatigue properties of these materials. 


J. J. Brown & Co., 677 Mount Prospect Ave., Newark 4, N. J., 
has developed a process whereby thinner gage vinyl, polyethylene 
and organasol sheeting may be successfully embossed. This 
process is now employed on custom orders by the Linden Proc- 
essing Co., Inc., Linden, N. J. Embossing of polyethylene is 
said to be particularly noteworthy as it overcomes the soapy tex- 
ture and crinkling when handled which are characteristic of the 
flat material. Better hand is achieved in a permanently molded 
finish. 

While standard embossing machines are utilized, development 
of accessories to the equipment and treatment of the plastics 
both before and after continuous roller molding make the ad- 
vance possible. Sheet materials ranging from 0.0025 poly- 
ethylene or vinyl, to 0.020 vinyl organasol in film or coating can be 
accommodated. 


Fabrics Div., E. I. du Pont de Nemours & Co., Inc., 350 
Fifth Ave., New York City, has developed Fabrilite, plastic- 
coated fabric for upholstery. This synthetic-resin coated ma- 
terial is said to be resistant to abrasion, cracking and exposure, 
and is engineered to combine workability with maximum wear. 
It is available in standard quality and a fire-resistant grade. It 
will supplant the wartime product P. C. Cavalon fabrics. 


Sandura Co., Inc., 17th & Sansom streets, Philadelphia, Pa., 
has introduced Sana-Lastic, a new adhesive which can be used 

















DETROIT: Phone Madison 2146 





Seven-League Boots put us on your doorstep! 


We take miles in stride when it comes to delivering 
the best in molded plastics on time, at competitive 
prices, no matter where you are. Our “seven-league 
boots” have been traveling East, West, North and 
South for over a quarter century, carrying the 
answers to any plastics molding problem. 

And most of our first customers are still with us 

. we're glad to say. They know it’s mighty hard 
to beat the General Industries combination of 
“delivery as promised” and production exactly 
as specified. 

We'll solve your plastics molding problem, too, 
in an equally satisfactory manner. You can rely 


on us with complete confidence for jobs requiring 


BUFFALO: Phone Grant 8567 





the utmost delicacy in tolerances and eye-appeal- 
ing finish. Or, if your needs are less exacting, you'll 
get precisely the same close attention to every 
detail. Just call for the General Industries man. 
With his “seven-league boots” he'll be on your 


doorstep in a “jiffy”. 


THE GENERAL 


INDUSTRIES co. 
ics PIONEERS 
Ohio 





MOLDED PLAST 
+ PM @ Elyria, 





Departmen 









MARION, IND.: Phone 2566-W CAMDEN: Phone 2215 
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Get MULTIPLE Lubricating 
Power with ONE Lubricant 








PHOTO COURTESY OF VICTOR METAL PRODUCTS CO 


In not just one but in several ways Metasap Stearate 
provides internal lubrication thet contributes substan- 
tially to the production of the finished article. Metasap 
Stearate gently “oozes” to the surface to prevent stick- 
ing... it keeps plastics flowing without need of excessive 
heat...saves heating time and costs...permits operation 
at lower pressure ... assures a clear-cut finish ... helps 
lengthen die life...eliminates need for buffing operations. 


Metasap Stearate mokes for better molding and defi- 
nite economy whether incorporated in your compound 
or, if preferred, “dusted” on the molds. The more intri- 
cate your mold designs, the more precise your fabrica- 
tion requirements, the more you'll appreciate the ad- 
vantanges of Metasap lubrication. 


METASAP CHEMICAL COMPANY, HARRISON, N. J. 
CHICAGO * BOSTON « RICHMOND, CALIF. ¢ CEDARTOWN, GA. 
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with all types of flexible, hard surface wall-coverings on all types 
of walls. It is said to be ideal for installations of asphalt tile, 
rubber tile and inlaid linoleum where a waterproof job is required. 
It is applied to the back of the goods rather than usual method of 
smearing the adhesive on a vertical wall. 


The Midwest Plastic Products Co., 29th and Butler streets, 
Chicago Heights, Ill., has moved into its new building at 1801 
Chicago Road. The new and larger quarters have provided for 
an enlarged tool and die shop, new production equipment and 
double capacity for custom extrusions of sheet, tube and special 


shapes. 


Franklin Jeffrey Corp., 1671 McDonald Ave., Brooklyn, N. Y., 
has been organized for the production of cellulose acetate, cellu- 
lose acetate butyrate and polystyrene molding compounds 
These compounds are available in all colors, both transparent 
and opaque. Officers of this new firm are: A. R. Horowitz, 


president and J. S. Brody, secretary and treasurer 


Special Formula Chemical Co., 400 W. 219th St., New York 
City, has introduced #B-29 plastic cement for bonding vinyl, 
fabric, metal, paper, rubber, wood, glass, cork, plywood, sponge 


rubber, tinfoil, leather and various plastic materials 


United States Rubber Co., 1230 Sixth Ave., New York City, 
has signed a long-term lease on a plant at 2638 Pulaski Rd. and 
Schubert Ave., Chicago, Ill., for the production of new plastic 
materials. Manufacturing operations will start about July 1. 


Monsanto Chemical Co., St. Louis 4, Mo., has opened a new 
plant at Springfield, Mass., for the manufacture of the company’s 
textile-treating chemical, Resloom. This chemical, a new type 
of melamine resin, imparts shrinkage control, muss resistance and 
stability to woolens, rayons, cottons and blends. The new plant 
will have a yearly output capable of processing 50,000,000 yards 


of fabric. 


Pennsylvania Salt Mfg. Co., Widener Bldg., Philadelphia, Pa., 
announces that facilities at the Natrona plant for the manufacture 
of corrosion-proof cements and paints have been doubled. The 
plant embodies special improvements for the manufacture of such 
new resin cements as Pennsalt PRF cement, an acid, alkali and 
solvent resistant cement for floor construction; Pennsalt PRF-K, 
a quick setting cement; and Pennsalt HF cement, designed for 


construction where hydrofluoric acid is used 


Sterling Tool Products Co., 363 East Ohio St., Chicago, IIL, 
announces the availability of a comprehensive slide rule type 
abrasive selector. The new selector indicates the proper abrasive 


combinations for 120 specific sanding and finishing problems 


Chemical Dept., General Electric Co., Pittsfield, Mass., will 
immediately begin installing equipment for the manufacture of 
plastic molded parts in a newly purchased factory at Decatur, 
ill. The plant, recently purchased from WAA, will be converted 
into one of the largest plastics molding plants of its kind in the 


country. Complete production is scheduled for end of vear 


Yardley Plastics Co., 138 Parsons Ave., Columbus 15, Ohio, is 
opening a new division to serve its extrusion section by fabricat- 
ing, bending, threading and performing other operations on ex- 
truded thermoplastic tubing. Both components for other prod- 
ucts and packages will be handled immediately while other 


fields will be opened up later. 


Industrial P-5 Div., The Watson-Standard Co., Pittsburgh 
12, Pa., has placed on the market P-5, a new anti-corrosive co 
polymer finish for the protection of metal, wood and concrete 
against corrosion from exposure to moisture, acids, alkalies and 
many other disintegrating elements. In addition to its chemical 
resistance, P-5 is said to be free from objectionable paint odors, 
































































The EEMCO Laboratory Mill is entirely en- 
closed, ready to operate. It is equipped with 
built-in motor, control and variable speed drive. 
Mechanism readily accessible. 


The 12” x 12” EEMCO 42-ton Laboratory 






















. Sales Representatives Press is furnished with self-contained hand pump- 
OTR. pees ing unit, air operated fast closing, steam or elec- 
907 Akron Savings & Loan Bidg. tric platens, adjustable opening from 6” to 18”. Bulletins and additional de- 
AKRON, OHIO. 3 p 5 tailed description on any EEMCO 
sastent Both Mill and Press are designed for re- products will be sent on epplice- 
H. E. STONE SUPPLY CO, search, develop ment and small scale production. tion . . . Early deliveries now. 


] OAKLYN, N. J. 


MIDWEST 
HERRON & MEYER OF CHICAGO 
38 South Dearborn Street 
CHICAGO 3, ILL. 








953 EAST 12th ST., ERIE, PENNA. 


MILLS + PRESSES + EXTRUDERS 
TUBERS + STRAINERS + WASHERS 
] CRACKERS + CALENDERS + REFINERS 


1 oust a 


-..WE BUY IT...SELL IT...RE-WORK I 














BRANCH OFFICES: Akron + + Chicago + sage 
WAREHOUSES: Jersey City + cies 8 ee 
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DO YOU NEED 
PRESSES IN A 
HURRY? 


DESPITE continued 
heavy demand for Han- 


rent deliv 
are good. If you have 


te have presecs in « 
hurry, wire or write the 


Hannifin factory. 


«Medel L-207 (illue- 
trated); SO tons ca- 
pacity; $1,650.00. 


¢ Medel 1-208: 15 tone 
capacity, $750.00. 







































Designed 
and 
Built — 


to help YOU solve 


your molding problems 





















































@® ADVANCED DESIGN. Hannifin molding pres« 
design is the product of more than thirty years of 
specialized experience. There is a difference. 
Hannifin presses—down to the last detail—are 
DESIGNED TO DO THE JOB! 


@ FASTER MOLDING. Exclusive Hannifin operating 
cycle for compression molding of small parts in 
multiple cavity molds: Rapid advance stroke... 
short power stroke at full capacity ... rapid re- 
turn stroke with full power to open molds. Oper- 
ating speeds are adjustable. 


@ EASY TO INSTALL AND OPERATE. Small floor 
space needed. Connect to ordinary shop air 
supply at 80 to 100 Ibs pressure. Knockouts may 
be installed for top or bottom operation. Ideal 
for multiple unit installation — one man can 
handle as many as five presses depending on type 


of work. 
@ INFORMATION. See your local Hannifin repre- 


sentative for complete specifications and informa- 
tion, or write HANNIFIN CORPORATION, 1101 
Se. Kilbourn Ave., Chicago 24, III. 


at Ns Pe me 









HANNIFIN 


AIR OPERATED 


PLATEN PRESSES 
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non-toxic and to dry by evaporation without requiring an oxida- 
tion period. Good thermal stability, resistance to abrasion and 
scrubbing, good aging characteristics are also claimed. The 
finish is available in nine colors. 


Krieger Color & Chemical Co., 6531 Santa Monica Blvd., 
Hollywood, Calif., has announced Poly Supra molding powder 
dyes designed for use in extruding and injection molding of poly- 
styrene, acrylic, polyvinyls, ethyl cellulose, acetate, butyrate, 
nitrate and other types of thermoplastics with a temperature flow 
molding rate of 200 to 450° F. These dyes are transparent but 
can be used in opaque or translucent types of molding powder. 
They produce solid colors, mottled or streaked effects or a com- 
bination of several colors. The dye is used by sprinkling the re- 
quired amount into the molding powder and tumbling well for 
3 to 5 minutes. It is said that as little as '/; oz. of dye can be 
used to color 26 lb. of molding powder a pleasing shade. Twenty- 
nine intermixable colors are available. 


Plastics Div., Fabricon Products, Inc., River Rouge, Mich., 
has released a new type of resin impregnated paper suitable for 
plywood surfacing applications. Designated as Phenopreg RP, 
the new grades are available in assorted colors and printed pat- 
terns. They can be laminated directly to plywood at pressures 
of 100 to 150 p.s.i. with pressing temperatures of 265 to 325° F. 
Plywood surfaced with Phenopreg RP is said to have a high gloss, 
abrasion and solvent resistance and to exhibit no tendency toward 
checking or crazing over the range of conditions studied. 


Samuel Cabot, Inc., 65 Oliver Bldg., Boston, Mass., has de- 
veloped a new technique called Sandwich Adhesion for joining non- 
porous surfaces with a practical adhesive. This process joins 
metals, plastics, glass and rubber so as to withstand a shearing 
stress of over 200 p.s.i. No heating or thinning is said to be re- 
quired. Plasgon is spread over each surface and a layer of se- 
lected fabric is inserted between. This sandwich is pressed 
firmly together and allowed to set for 48 hours. The result is 
said to be a tough, flexible joint, proof against gas, oil, kerosene, 
water and other solvents. 


Schwartz Chemical Co., Inc., 326-328 W. 70th St., New York 
City, has announced the addition of concentrated powder dyes 
to their line of chemicals and adhesives for the plastics industry. 
These concentrate powder dyes are available for the coloring of 
phenolic casting resins and for all molded powders. Polystyrene, 
methacrylate and other granular plastics are tumbled or shaken 
briefly with '/,» to 1 percent by weight of dye powder prior to 
injection molding or extrusion. Transparent, translucent or 
fluorescent effects are possible. 

A special powder dye-mix is also available which, when added 
to water and heated, will color plastics in the same manner as the 
color dip Rez-N-Dye solutions. 


Hannifin Mfg. Co. of Chicago, IIl., has changed its name to that 
of Hannifin Corp. and moved general offices from 621 S. Kolmar 
Ave. to 1101 S. Kilbourne Ave. Ellwood G. Peterson, former 
vice-president and general manager, has been elected president; 
Mark R. Gault, controller, was elected secretary and vice-presi- 
dents Harry H. Adams, Otto J. Maha and Clarence B. Mitchell 
were re-elected. 


T. Kirk Almroth Associates, 14215 Oxnard St., Van Nuys, 
Calif., has been formed by T. Kirk Almroth and T. K. Almroth, 
Sr., to engage in various phases of industrial design. Mr. 
T. K. Almroth, Sr., was with Owens-Illinois Glass Co., Toledo, 
Ohio, for 25 years, resigning in 1944 as general advertising 
manager. Mr. T. Kirk Almroth went into business for himself 
in Toledo in 1941, then entered U.S. Army Corps of engineers. 


Columbus Plastic Products, Inc., 519 Dublin Ave., Columbus 
15, Ohio, has moved to new offices and plant at 1625 West Mound 
St., Columbus 4, Ohio. (For additional news turn to next page) 
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UNSCARRED LUSTRE 


. . and wherever the all-over mold lustre of a plastic piece 
is marred by ugly gate and flash scars, eye appeal and 


"buy appeal” suffer. 


Lustre-finishing of gates and flashes is ‘simple, fast and 
inexpensive—the Behr-Manning way. Whether your product 
be thermosetting, thermoplastic, molded, extruded, cast or 
laminate, Behr-Manning has the optimal plastic-finishing 
abrasive—and the application experience to help you 


recapture the eye appeal of all-over lustre. 


Our illustrated booklet, "Coated Abrasives in the Plastics 
Industry,” tells the entire story. We will be glad to send 


you a copy, free. 


| >) BEWR-MANNING -TROY,N.¥. 


\ (DIVISION OF NORTON COMPANY) 


\ 


JUNE * 1947 239 



















































The Quick, Practical Solution 


You can depend upon Pedlow’s modern 
standard hydraulic presses of 50 to 300- 
ton om jaar AP ay special machinery 


designed and built to your individual re- 
quirements—for efficient, economical, 
trouble-free molding operations. For “on 
time” deliveries of rugged, accurate 
wresses—such as we've made for 
takelite, Du Pont, Electric Auto- Lite, 
Tri-United Plastics and other leaders— 
you're wise to look to PEDLOW. 


Press Illustrated—S50-ton hydraulic 
for compression or plunger molding. 





AT YOUR SERVICE... 
trained engineers to help solve 
your molding machine problems 
—no matter how diversified or 
difficult they may be! Write to- 
day for the expert assistance of 
“the Pedlow man.” 











Note: Some territories open for reputable sales agents. 


| PEDLOW MACHINE COMPANY 


Hydraulic & Special Machinery 
FRONT & BROOMALL STS., CHESTER, PA 
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Personnel changes 


William F. Leicester, vice-president of the Borden Co. and 
president of its Casein Co. of America division, has been named 
president of American Plastics Corp., Bainbridge, N. Y. He 
succeeds Dr. R. W. Harris, vice-president of the Heyden Chem- 
ical Corp., who becomes chairman of the board of American Plas- 





tics Corp. . 

Other officers are: John A. Parsons, vice-president; C. S. 
Lawrence, vice-president in charge of sales; Paul van der 
Stricht, secretary; E. F. Miller, treasurer; Simon Askin, 
assistant secretary and Walter Opp, assistant secretary. 


F. A. Abbiati, former general manager of sales for the Plastics 
Div., Monsanto Chemical Co., St. Louis 4, Mo., has recently been 
appointed assistant general manager of the division with head- 
quarters at Spring- 
field, Mass. He 
will be succeeded 
as general manager 
of sales by James 
R. Turnbull, who 
is now assistant 
general manager of 
sales. Mr. Turn- 
bull, in turn, will 
be succeeded by 
Charles Lichten- 
berg. 

Other appoint- 
mentsinclude: Rob- 
ert K. Mueller, 
former plant mana- 
ger, East Plant, 
who becomes assis- 
tant production 
manager; Kenneth 
M. Irey, plant 





manager, West ’ 

Plant, who becomes F. A. Appiati 

plant manager of 

both the East and the West Plants; .W. T. Dickens, who has 
now become the assistant plant manager of both of these plants 


E. O. Hausmann, director of technical control, Continental 
Diamond Fibre Co., Newark, Del., is the new chairman of the 
Advisory Technical Committee of the Laminated Products Sec- 
tion of the National Electrica! Manufacturers Association. He 
succeeds G. H. Mains, development engineer, Phenolite Div., 
National Vulcanized Fibre Co., Kennet Square, Pa 

Among activities under consideration by the committee are: 
a study of properties of glass base laminated materials; develop- 
ment of a recommended practice for post-forming laminated ther- 
mosetting sheets; development of better laminates based on an 
investigation of variations in the construction of fabrics; corre- 
lation of end use with laboratory tests and study of a full range 


of physical properties. 


We regret to announce the death of George F. Mattson, 
founder of Valley Manufacturing Co., 47 Jefferson St., Water- 
bury 85, Conn., on April 12 following a heart attack. 


George A. Johns, formerly president of the American Insula- 
tor Corp., New Freedom, Pa., is no longer associated in any 


way with this firm. 


Elmer H. Thompson, formerly associated with Milton Bradley 
Co., Springfield, Mass., has joined the Rogers Plastic Corp., 
North Wilbraham, Mass., as assistant to the president. 
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AVAILABLE NOW 
Embossed designs Cn Vinyl Qilm 


By an exclusive process that we have developed, you can now get precise 
and beautiful designs on .004 to .025 gauge unsupported films or on all 
coated fabrics. Pyroxylin, vinyl, the organosols, as well as polyethylene and 


polythene from .0025 gauge up can be embossed in up to 54 inch embossing 
widths. 

This unique process of roller molding embossing adds beauty and decorative 
appeal to plastic film or coated fabrics. Many standard designs are available 
for you to choose from. 

We shall be glad to show you samples of embossing done on a wide range 
of materials. We shall also be glad to quote you on embossing one of our 
regular designs—calf, skiver, levant, colonial, or crepe pin seal—on your 
material—or in making up an entirely new design according to your ideas. 








Write or phone— 


. 4. Brown & Co., Juc. 


677 Mt. Prospect Avenue Newark 4, N. J. HUmboldt 3-7170 3-4554 
Plant: Linden, N. J. 






















or «CISION MOLDED ™ LARGE Vowume 
at DICKTEN & MASCH 


In our new modern plant, one of the most up-to-date in the 
midwest, your requirements are given special attention by 
\ experts trained to exactness in the most difficult molding. 








Your product is engineered from start to finish by an 
able, experienced organization. Skilled men de- 
sign and completely fabricate your molds. 








For plastic molding in all compression 
and transfer molding materials, write, 
wire, or call us — today! 


AT YOUR SERVICE 
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gprHwest 
| (Latligs 


hal 
IS“YOURS 


@ Years of experience in developing and designing 
thousands of molded products for nationally known 
manufacturers, enables this outstanding molder to 
serve you efficiently and economically. 

Northwest Plastics is concerned primarily with 
the application of the latest techniques in Engineering 
— as applied to your molding problems. For 
the dest in plastics—consult Northwest. Write or 
telephone today. Northwest Plastics, Inc., 2239 
University Avenue, St. Paul, Minnesota. 

Compression molding + Transler molding + Injection molding * Modern Tool and 
Die Department + Finishing, Fabricating and Assembling Department + Laboratory 
for Development and Production Control + Engineering and Product Design 


NORTHWEST PLASTICS inc. 


. PAUL 4, MINNESOTA . PHONE NEstor 9691 
oucaee OFFICE + 612 N. MICHIGAN Bivo. + PHONE SUperior 9109 














Just Off the Press! 








‘itis... rer’ YOUR FREE COPY 


Gives details on Acme'’s New Plastic Mold Polishing Service. 
Produces mirror-finished mold surfaces. Results in more perfectly 
finished plastic ports. Service is fast, economical. Saves you 
time, trouble and money. Write . .. 


ACME SCIENTIFIC COMPANY 


1451 West Randolph Street + Chicago 7, lilinois 
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Optical cements 


(Continued from page 148) from having a yellow color. 
In general, because of the severity of these tests, the 
results of roof exposure were not considered a reliable 
index of a cement’s usefulness but only provided an 
indication of its behavior in extreme conditions. Can- 
ada balsam is not shown because it fails very quickly 
in roof tests. 

Exposure to ultraviolet sources—Exposure to ultra- 
violet lamps was not carried out as a general procedure 
for all cements but in selected instances where special 
tests appeared indicated. 

Room storage tests—Cemented objectives were stored 
at room temperature in boxes for prolonged periods. 
With one exception (Dow Q-373 which failed in less 
than 3 months), all of the eligible synthetic resins in- 
cluded in the series have withstood such normal storage 
from 20 to 24 months without significant change. The 
run-ins of lenses, cemented with PK R-15, become more 
apparent but appear to reach | to 2 mm. in depth and 
then stop. It may be concluded that cement defects 
may be largely controlled by careful cementing tech- 
nique and by the use of well-matched pairs. Care must 
also be taken to avoid minute rough particles in the ce- 
ment layer which might cause separations. 


Water Resistance 


Immersion in water at 71° C. (160° F.)—The lenses 
were immersed in distilled water at 71° C. (160° F.) and 
were then examined after 0.5, 1, 2, 4, 5 and finally after a 
total of 35 hr. immersion. If a cement passed this test, 
added assurance was given that it would stand up suc- 
cessfully in service. 

Immersion of filmed oplical flats in water at room tem- 
perature—V arious cements were spun as films on optical 
flats which were then immersed in distilled water at 
room temperature. The films were examined daily for 
loss of adherence or for other changes which would 


make them useless. 


Flow-points of the cements 

1.S.7.M. E 28-39 T method—This ball and ring test 
was applied only to thermoplastic cements. Typical 
flow-points are: 


Canada balsam 68-72° C. 
Gelva resin (65%); benzol (35%) 65-70° C. 
Gelva resin (90%); Santolite W-4 (10%) 71-73° C. 

Canada balsam ial gum damar 68-72° C. 

n-Butyl methacrylate (60%); Pentalyn 

resin (39.4%) $3° C. 
Isobutyl methac rylate (60%); Pentalyn 

resin (39.4%) 56° C. 
Nevillite 78-81° C. 


Slippage of cemented pair in vertical position—This 
method has been described under Resistance to high 
temperatures (page 147). (Please turn to next page) 
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i : You don't need to be a fisherman to appreciate 
ILA SF this story. When the makers of Cortland’s Fly Rod 


—— <> \aa Line asked Northern's cooperation in perfecting a 
BRA BA oF oUboNT \ 







ss new deluxe case, fishermen everywhere were in 
2 O © * luck. For Northern skill and ingenuity not only de- 
Mi Fy LN A el : ' signed, engineered and molded a plastic container 





providing maximum protection and product visibility, 
but one with a permanent re-use value — a unique 
plastic reel for transferring line from container to 
fishing reel, and for storing and carrying the line 
after use. For open display, base is simply set on 
inverted transparent plastic cover — in seconds. If 
you are casting about for better ways of doing 
things, drop us a line. To keep up with the times, use 
plastics; to keep ahead, use Northern's designing, 
Cut-out view shows construction; PAT. No. 2124512 . ° . epeee 
note product visibility Other Patents Pending engineering and molding facilities. 



















As utility line holder ond reel 


Showing ports detached 
PHENOUC 
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INDUSTRIAL CHEMICAL CO. 


38 Years of Plastic Molding Experience 
7-11 ELKINS ST. SO. BOSTON, MASS. 


POLYSTYRENE 


PHENOUC 

















LAMINATED PLASTICS 
Decorative FARLITE is a prefinished 


plastics sheet material—wear-resistant, 
easy to clean and not affected by alco- 
hol, fruit acids, disinfectants or heat up 
to 275° F. Made of resin impreg- 
nated Ply, hot-pressed into dense, solid 


Decorative FARLITE is designed for such applications as sheets. The decorative surface designs— 
table tops, counter tops, bars, paneling, trim, etc. Made in Fabric, Marble, Shell and Wood—are 
a wide range of shades and patterns in sheets up to 36” x 84’, protected from wear by a translucent 
‘/16” thick. Illustration shows part of installation of 170 resin overlay. Inlays can also be 
tables, FARLITE surfaced, in UN.O. Cafeteria, Flushing molded flush into the sheets. 

Meadows, Long Island. Write us for complete information on 


PLASTICS DIVISION Decorative Farlite. 


FARLEY & LOETSCHER MFG. CO. DUBUQUE, IOWA 
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So Simple Anyone can 


ENGRAVE 


on Plastic and Metal 










HERMES 
PORTABLE 


The hondy, accurate machine that every plant 
NEEDS for speedy production lettering of name 
plates, small panels, novelties, serial numbers, 
part numbers, etc. 


NEW HERMES, INC. 


13-19 University Place . New York 3, N.Y. 











































Sia? MILLS 
22”x 60" Extra Heavy Duty 


Duty Individual Motor Driven Mill with 15" 
having 150 H.P. enclosed herringbone 
Machine is equipped with solid bronze lined 
oil closure seals on side of the boxes fac- 
to prevent oil contamination of the stock. 
gears and Johnson Rotary Joints. 
hanica! and new style guides bored 
lis. This is just one of the many new Thropp 
it mills designed to speed up post war pro- 


WM. R. THROPP & SONS CO. 
Trenton, N. J. 
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POLISHED GLASS STRIPS 





SMALL STRAIN PATTERNS AS SEEN 
CEMENTED IN POL ARISCOPE 


LAYER ~~ 

















li—The “C” clamp method for determining flow points 


“C” clamp method—This test is described in Fig. 14. 


Glass strips were cemented and inserted into “C 
with just enough pressure applied to introduce a small 


clamps 


strain pattern in a corner of the strip as seen in the 
polariscope. The temperature of the whole apparatus is 
increased in gradual steps until the cement begins to 
move as indicated by the disappearance of the birefrin- 
gent pattern in the polariscope. The temperature at 
which the movement starts is thus a measure of the 
flow point of the cement (Column 5 of Table IV). 


Cold Flow 


Slippage of cement pair in vertical posilion—The 
method, described under Resistance to high tempera- 
lures (page 147), may be used to study resins’ cold flow. 

Shear test—The apparatus described in this test*' is 


‘! This apparatus was devised by H. Burgert and N. Brandt of Bausch & 
Lomb Optical Co 


Table IV.—Response of Plastic Cements to Strains 
Loss of 
adhesion 
Polished glass strips lo amie 
in crossed positions parallel U 
calcile clamp 
Resullt- Type strips: method: 
ing of lowest flow 
Cement strain strain temp. point 
L. C. 
Balsam Slight | Tension Above 0 18 
Silicone 2102 Slight | Irregular 10 35 
Rohm and Haas 
Acryloid B-73 | Slight | Tension 10 35 
Isobutyl 
methacrylate Much (Compression 5 62 
Polystyrene Much | Tension 0 65 
n-Butyl 
methacrylate 
+ Pentalyn None 25 52 


CR-39-Dd + 
dially! phthal- 
ate Slight | Tension 0 Thermo- 
setting 
Methyl meth- 
acrylate + 
vinyl acetate 



























MODERN 


CONSTRUCTION 


HEMISPHER 


THe ras ¥ | 


There's a’size and ape for every noimal need: in. 
laten Presses, and you'll find’. 


the line of Baldwin 
a lot of features. ordinarily available only on “cus: 


tom-built’’ equipment. Engineered: by one of the 
oldest and latgest ‘press manufacturers, designed to _ 


meet today’s production needs. The Baldwin Loco- 
motive Works, Philadelphia. 42, Pa., U. S. A. 


Offices: Philadelphia, New York, Boston, Norfolk, : 


Birmingham, Houston, St. Louis, Chicago, Cleve. 
land, Beenit, San Francisco, Washington, Pitts- 
burgh, Seattle: = > : 


= 
CYLINDER % ~ 


STEAM PLATEN PRE 
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MISKELLA INFRA-RED 
OVENS and APPLIANCES 


SERVE THE PLASTICINDUSTRY 


STEAM-VEYOR (Thermosetting) 
@ Ready for delivery August, 1947 


A combination oven for preheating compression preforms 
using steam and infra-red heat in place of induction and 
electronic methods. See complete story on sensational new 
process in February 1947 MODERN PLASTICS by Morness 
of Minneapolis-Honeywell Regulator Company. 


INJECTO-VEYOR (Thermoplastic) 
@ Ready for delivery August, 1947 


An attachment for an injection molding machine hop 
for automatically drying and preheating plastic wder. 
Small, compact, easy to clean. Highly insulated. Very 
practical. Easy to mount without special brackets. 


VIBRA-VEYOR (Thermoplastic) 


® Now carried in stock for immediate delivery 











Por seven years the plastic industry standard for auto- 
matically drying and preheating plastic powder granule 
by granule. 





THE MISKELLA infra-red COMPANY 


OESIGHERS——MANUFACTURERS OF 
(MFRA-AED OVERS © APPLIANCES © SECTIONAL UNITS © MACHINES AND CONVEYORS 


Main Offices and Laboratory 
East Tird and Grand Ave., Cleveland 4, Ohic 













Decorators 
on Glass 
and Plastic 
Containers 
Since. 1936 


4 Colors in 
One Operation 
— Finest Detail 
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15—Here, the apparatus for shear test is shown set up 


shown in the photograph (Fig. 15). A glass cube, with 
one optically flat surface exactly 1 cm. square, is ce- 
mented to a larger block (having a 3 cm. sq. surface 
likewise optically flat) of glass. A shearing load is then 
applied to the cemented cube while the larger piece is 
held rigidly clamped. The movement of the edge of the 
small cube is observed by means of a microscope having 
a filar micrometer eyepiece. 

The behavior of CR-39 in a film thickness of 100u at 
23° C. is illustrated in Fig, 16. 
shear (ereep**) of 44 which then increased at a more 
constant rate (cold flow) so that at the end of 45 hr. it 
There was no further change up to 90 
The film imme- 


It gave an immediate 


had reached 8x. 
hr. at which time the load was removed. 
diately recovered 50 percent of the total change, going 
back to a shearing distance of 4u. These results indi- 
cate the tenacity with which CR-39 acts as a cement for 


42 “Creep and cold flow of plastics,”’ by J. Delmonte and W. Dewar, Moners 
Prastics 19, 73 (Oct. 1941 


16—This diagram shows shear behavior of CR-39, CR-38 
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THE MODERN PLASTICS 
ENCYCLOPEDIA 

| The Only Book Of Its 
Kind In The World 





T “here are any number of ways you can find out about plastics form, is the most complete index available on machinery manufac- 
but the quickest and surest way is to have a copy of the new turers, molders, fabricators and laminators, material suppliers, mold- 
7 MODERN PLASTICS ENCYCLOPEDIA. marks, tradenames, etc. The directory section is used constantly by 


members of the industry because it really tells where to buy. 





[f you want to find out how to adapt plastics to new jobs, how to 

improve products with plastics, or if you want to find out what IT’S AUTHENTIC, TOO! 

plastics can do, then you should have a copy of the MODERN ie das 

PLASTICS ENCYCLOPEDIA. If you are interested only in ideas Basic information for the MODERN PLASTICS ENCYCLOPEDIA 
coche ' is secured from hundreds of individuals who are acknowledged 


tc jues, services, equipment, raw materials, or the chemistry of f 7 - ked 
plast you can use a copy of the MODERN PLASTICS EN- authorities on various Phases of plastics. Every article is chec c 

| CYCLOPEDIA. You will find that this book will put you years with other authorities in the same field to make sure the articles are 
balanced, free from error, opinions, or bias. Furthermore, an edi- 


ahead in experience and knowledge 
torial staff of eleven works more than a year in digging, and digging, 
and digging for information. The result is real substance—in qual- 
THE SUBSTANCE ity and quantity. 


[he information in the MODERN PLASTICS ENCYCLOPEDIA 
: s not available through any other single source. When you have LOTS OF PICTURES 
juestions about materials coatings, films, fibres, fabrics, laminates, More than just a reference book, the MODERN PLASTICS ENCY- 
J . = . > T sy . . . . . 
cts, the answers can be found in the MODERN CLOPEDIA is a book of new ideas. The 899 illustrations in the edi- 


resin-wot »d produ 


TACTICS r "| ‘ . P . . 
PLASTICS EN(¢ XC LOPEDIA. When you have questions about torial section alone add to the attractiveness of the presentation. 

-ngineering, molding, fabricating, or machinery, the answers can Many pictures show how-to-do steps in making plastic products. 

bh rour the ») ] .T ~ < 1 rC ; c , . . . . . . 

be found in the MODERN PLASTICS ENCYCLOPEDIA. If you The four-color advertising illustrations show hundreds of brilliant 


have questions about the properties of fibres, low-pressure laminat- new uses of plastics. 
ing resins, adhesives, plasticizers, solvents, plastics properties, 
plastics identification, formulae of resins and synthetic rubber, and 
plastics coatings, the answers can be found in the MODERN PLAS- 
rICS ENCYCLOPEDIA. Ten especially prepared large charts help The 1947 edition has just been published, and while there are 20,000 
arry the data. The directory section, also available in separate copies printed, almost half of these are already bought and paid for. 

This is a rough indication of the demand for this encyclopedia. So 
The new 1947 MOD- if you want to be sure you have your set, fil] the order form below 
ERN_ PLASTICS EN- and mail immediately with your remittance. It will prove to be one 


ORDER YOUR COPY NOW 
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: pe gee HE of the best investments you can make—Price $8.50 per set U.S., $11 
plese es. Tee. in Canada including postage and duty, and $12 foreign. Better 
plastics. hurry, these books move fast. 


MAIL YOUR ORDER NOW! 






| 
| 
| 
| 
m | 
‘| 
1 
rd 


PLASTICS CATALOGUE corp. 
-122 E. 42nd St. « + New York ues 











i) ee 
g 
ie 











eee baa 





JUNE * 1947 247 















AMERICAN 


KNIFE CHOPPER 
GRINDER 


for Uniform 
Granulation of 
Thermoplastics 
Scrap— 


Reduces sprues, gates, warm-up shots and 
rejects to homogenous granules for uniform 
mold ow. The nature, size and shape of 
the thermoplastic fed to the American KC 
offers no production problem. Rapid uni- 
form feed not conducive to clogging 

Sates Gius enate * Contamination of materials is safeguarded 
acetate reduced by the Ameri. *9#inst by the smooth interior —it is easily 
con Knife Chopper Grinder to @9d quickly cleaned—no pockets to ac- 
les with | cumulate residue 


Send for bulletin: “Grinding 
Plastics Scrap Profitably”’ 











PULVERIZER CO. 


1117 Macklind Ave. 
Ring Qrushers and Pulengre — i in Mig 


Plastic Markings 


in gold, silver or colors 


THE KINGSLEY hot stamping 
machine is precision-built to 
produce clean-cut stampings of 
designs, names and trademarks 
on soft plastics and other sim- 
ilar materials. 















Production speeds up to 800 per 
hour using unskilled operators. 


Send samples and 


details of your 





Kingsleg * STAMPING 6 mAcuine co 


248 MODERN PLASTICS 





glass elements. Allymer CR-38, which can be seen in 
Fig. 16, exhibited even less flow. 


Strain-producing properties 


Polished glass strips in crossed positions**—Rectangu- 
lar polished glass strips were cemented together (Fig. 
17) and viewed through the edges in a polariscope to de- 
termine if a compressional or tensional strain was in- 
troduced as a result of cement polymerization. A 
compressional force in the glass layer adjacent to a ce- 
ment would represent contraction while a tensional 
force would be produced by an expansion of the cement. 
No unusual strains were developed by any of the ce- 
ments except in the case of UV-101 where a large 
amount of compressional strain appeared when the 
cement was cured with ultraviolet light alone. 

Optical systems—A polarizer may be used for rapid 
examination of strain patterns induced by the cement. 
Where detailed study is required or for photographic 
reproduction of the strains, an optical system for ob- 
Optical 
for this 


serving photoelastic effects should be used. 

systems have been described in the literature 

purpose and consist essentially of the following parts: 
1. Light source with condensing lenses and water- 
cooling cells. 

2. Polarizing prism of relatively high angular aper- 
ture with a quarter wave plate. 

3. One 
gion of the beam in which the light is parallel. 

1. The analyzer which is a duplicate of the polarizer 
with the exception that the quarter wave plate 


system of condensing lenses giving one re- 


precedes the prism. 
5. A projection lens to produce an image on a screen. 
A final check of the cemented optics, to determine if 
specifications are met, concludes the tests. 
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l7—Here glass strips are used for observation of strain 
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Polyurethanes 


(Continued from page 152) at considerably lower temper- 
atures than the Alkydal lacquers, some even at room 
temperature. Therefore, they can be used for purposes 
where other lacquers could not be used, such as coat- 
ings for papers, textiles, leather, wood, rubber prod- 
ucts, plastics, etc. 

2. Their properties cover a wide range and variety 
not often obtained with other lacquers. 

3. They show extraordinary adhesiveness to sur- 
faces and high gloss, and most of them are very cold- 
resistant. Their water, weather and solvent resistance 
and pigment-binding power are excellent. 

1. Since the diisocyanates react with all labile hy- 
drogen atoms which cause electrical conductivity, the 
diisocyanate lacquers have high electrical resistance 
(specific resistance 10 — 10" ohm-cm.) and also very 
good arc resistance—important in cable lacquers. 

The disadvantages of the new process are: 

l. Short pot life of the finished solutions. They 
must be used within a day. 

2. The use of solvents free from hydroxyl groups 
and the complete absence of water. 

3. The sometimes pungent odor of the low-molecu- 
lar-weight diisocyanates. 

Their good adhesiveness, high elasticity and resist- 
ance to boiling make some of the isocyanate lacquers 
very suitable for coatings for tin cans for the canning 
industry. Since the cross-linking occurs without split- 
ting off of reaction products, the lacquer coatings have 
high gas impermeability. Another characteristic of the 
diisocyanate lacquers is their good resistance to mus- 


tard gas which surpasses even that of polyisobutylene. 


Linseed oil modified with diisocyanates 


After we established the fact that the introduction of 
urethane groups makes materials highly water resistant 
and that the linkage of molecules with diisocyanates is 
a very mild synthesis, we started the important and 
often investigated problem of linseed oil modification. 
We simply esterified linseed oil with the calculated 
amount of glycerol or trimethylolethane to make the 
diglyceride and then converted this material into a 
molecule containing four drying fatty acid groups by 
the addition of 0.5 mol of chlorophenylenediisocyanate: 


-~-a-«-—-CO—-O—CH CH,-—-0O-—-CO— «= = 


Hit 0O-—-CO—-NHU NH —-CO—O—CH 


Ss 
~=-—=-—CO-—-O-CH, g CH,-—O-CO-— =-— = 


Depending on the degree of esterification, oils with any 
desired viscosity can be prepared without undergoing 
the cooking process at temperatures up to 280° C. as in 
the case of linseed stand oil and also certain Alkydals. 

A modified linseed oil prepared this way surpasses 
linseed stand oil by far and has properties, according 
to the Alkydal Div. in Uerdingen, similar to those of the 
best Alkydal L Extra and at the same time combines 
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THE CARVER LABORATORY PRESS 


Carver Laboratory Press in use at 
The Williams Manufacturing Com- 
pany, Portsmouth, Ohio. Operator 
is molding tensile and tear test 
samples. 


Mr. H. L. Gross of the Williams Com- 
pany describes his experience with 
the Carver Laboratory Press: “‘l 
have encountered many types of 
adhesive problems, including nat- 
ural and synthetic rubber to various 
metals during vulcanization, cured 
rubber to metal, fabric to rubber, 
etc. In all cases, optimum tempera- 
ture, time and pressure require- 
ments were readily and accurately 
determined by using small part 
molds in the Carver Press. This was 
a great aid in introducing produc- 
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tion techniques.’ 
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STANDARD FOR RESEARCH AND DEVELOPMENT 


The Carver Press is a complete, 
self-contained hydraulic unit. Ac- 
curately controlled pressures to 
20,000 Ibs.; 6-inch gauge is rigidly 
mounted on base. Special gauges 
are available for low pressure work. 


In the development of plastics and chemical products the Carver 
Laboratory Press has performed essential services for 20 years. 
Small and powerful, it is most useful laboratory equipment for 
research and development work. The Carver Standard Accesso- 
ries, all available from stock, include Electric or Steam Hot Plates, 
Carver Test Cylinders, Swivel Bearing "lates, Cage Equipment, etc. 
Used for quick accurate pressing tests; research and instruction 
work; testing single cavity molds; preparation of samples; and 


even for small scale production. Send for catalog. 


FRED S. CARVER INC. 


HYDRAULIC EQUIPMENT 
343 HUDSON ST. NEW YORK 14, N. Y. 
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The PLACO LAMINATING PRESSES are 
used primarily for laminating PLACOLITE* plastic films on 
photos, and identification cards, charts, lithoprints, displays, 
direct mail, etc., gives complete protection against moisture 
and discoloration, renders them mca Three min- 
utes are all the time needed for complete laminating cycle. 


The presses are low in cost and can be used for laminating or wher- 
ever a small hydraulic press is needed. They offer opportunities for 
either supplementing regular 
production methods or for set- 
ting up a laminating business. 


PLACO Presses are easy to 
operate. We supply complete 
instructions on che plastic 
films, paper to use, so that you 
will get best laminating results. 
Our presses have been thor- 
oughly tested and found satis- 
factory on all laminating jobs. 



















Put one of these 
practical presses 
to work for you. 
Write or call for 
descriptive folder. 





Portable PLACO M- 
10' press will take 
up to 6%" x 9%" work. 
ls ideal for smaller work. 
Eighteen ton capacity. 















Floor model M-50 
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and has platen 10%" x 
12%" Excellent for larger 
work, displays, or for 
accommodating several 
smaller pieces at one time. 
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the properties of all the Alkydals. It surpasses Alkydal 
L Extra in that the initial and the complete drying 
processes are faster, the films have higher elasticity, the 
state of water resistance is reached faster, and it has 
higher compatibility and does not thicken after being 
mixed with basic pigments. Its only disadvantage is 
the somewhat lower light fastness. 

As soon as linseed oil is available in larger quantities, 
Uerdingen will start the production of urethane linseed 
oil on a large scale; it will cost about the same as Alky- 
dal L Extra. 

These diisocyanate linseed oils can be used for pro- 
tection against corrosion, in the production of oilcloth, 
as insulating lacquers, coating materials for the air- 
plane industry, etc. It is even possible to transform 
poor drying oils, such as blubber and other fish oils, into 
oils which dry completely and rapidly. 


Molding compounds 


For the production of new types of molded plastics di- 
isocyanates are mixed with polyhydroxy compounds in 
approximately molar ratios of the reactive groups to- 
gether with large amounts of filler such as woodflour. 
The reaction takes place under heat and pressure simi- 
lar to the processing of phenolic and urea molding ma- 
The limited stability of the diisocyanate-poly- 
alcohol mixtures is again quite inconvenient. If not 
carefully handled, these two react during the mixing on 
the roll. 
eyanates with high melting points such as those pre- 
pared from dianisidine and di-p-xylidinemethane can 
be used. Particularly good results are obtained by com- 
bining these with a polyester containing many free hy- 
droxyl groups prepared from adipic acid and trimethyl- 
olethane, similar to that used in lacquer compositions. 

At temperatures of about 140 to 160° C. and a mold- 
ing time of about 5 to 10 min., molded products are ob- 
tained which, although somewhat more thermoplastic 
at higher temperatures than the cured phenolic plas- 
tics, surpass these in very important properties. Their 


terials. 


For this reason, only slowly reacting diiso- 


main advantages are: 

|. High alkaline resistance. 

2. High electrical resistance of approximately 3 to 
5 million megohms as compared to 20,000 megohms for 
phenolics. 

3. High arc resistance, even when wet. 

1. Much better flow than the phenolic materials. 
According to the opinion of Troisdorf, this will lead to 
the production of moldings up to three times as heavy 
as those now made of the phenol-formaldehyde molding 
compounds. 

5. But the most important property of the new 
materials is their high elasticity, evident in higher 
impact strength (Table III, page 152). This seems 
to have solved the important problem of the so- 
called “elastic Bakelites.” As in the case of lacquers, it 
is possible to prepare soft and highly elastic products by 
using mostly aliphatic constituents, or harder or more 
brittle products by using mostly aromatic constituents. 
[t even seems possible to simplify the method of mold- 






























esproid WAKE? | 


@ For the manufacturer looking for new ways to im- 
prove present lines, new, versatile Resproid has unlim- 
ited possibilities. 

Old products take on new beauty when made with this 
modern, wonder plastic. Resproid is manufactured in a 
lovely, almost numberless, variety of styles — from 
transparent to opaque ... from paper-thin calendered 
films, printed or plain, to rich leather type grains — 
in a rainbow of brilliant jewel-like colors and pastel 
shades. 

Resproid comes in unsupported films, wear resistant 
plastic coated fabrics and high quality extruded shapes 
to make a range of products as wide as your own imag- 
ination handbags, upholstery, ladies’ belts, shower 
curtains, luggage, draperies, baby pants and many others. 

Resproid is made to resist cracking, fading, scuffing 
and abrasion. It resists perspiration, alcohol and ordi- 
nary acids and alkalis. It can be cleaned in minutes with 
just a damp cloth. 

Whether you want to improve or expand your present 
lines, Resproid offers you a new profit opportunity. 
The only limit to the ways Resproid can serve you is 


your own imagination. 
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ing at high temperature and pressure by cold molding 
the material and then, similar to porcelain baking, cur- 
ing them in an oven without pressure. The cross-link- 
ing occurs so fast that no deformation or change of di- 
mension can occur. 

At present these cross-linked polyurethanes are used 
in the construction of structural airplane parts and for 
some special purposes where metal cannot be used and 
where phenolic products are not strong enough or too 
brittle. Also, these new plastics will find interesting 
uses in the field of communications. With their excel- 
lent bonding properties for abrasive particles they are 
also suited for making high-grade abrasive wheels ac- 
cording to tests in Troisdorf. This is a very important 
field and one in which phenol-formaldehyde resinous 
compositions containing furfural derivatives have held 
a real monopoly. 


Insoluble acetate rayon 


Among the great number of cheap polyhydroxy com- 
pounds, we also investigated the cross-linking of cellu- 
lose acetate with diisocyanates, which yields infusible, 
hot-pressed materials with many possible applications. 
It should also be mentioned that with the help of the 
diisocyanates, insoluble and infusible acetate rayon can 
be produced. Since cellulose acetate is spun from a solu- 
tion of alcohol and acetone, it is advisable to start with 
the bound diisocyanates which were mentioned in con- 
nection with the lacquers. When the filament is heated 
to approximately 130° C., these compounds regenerate 
the diisocyanates and completely cross-link the long 
cellulose chains. 


Wurtz also discovered as early as 1848 that the iso- 
cyanates not only react with the reactive hydrogen 
atom of hydroxyl! and amino groups but also of the car- 
boxyl group: 

CH,—COOH + O—C=—N—C,H,; — 

CH;—CO—NH—C,H, + CO, 
Here the acid amide is formed by splitting off of carbon 
dioxide. This reaction can be utilized for the produc- 
tion of new plastic foams with high strength. When a 
diisocyanate is mixed with a polyester prepared from a 
dicarboxylic acid and a trihydroxy alcohol and contain- 
ing free hydroxyl as well as carboxyl groups, the honey- 
like substance starts reacting at a temperature of only 
50° C. with the formation of urethane and acid amide 
linkages and simultaneously splitting off carbon dioxide. 
This causes the tough substance to raise like dough and 
harden as the cross-linking progresses. These plastic 
foams can be produced with high strength and in any 
desired elasticity. A substance with a compressive 
strength of approximately 10 kg./cm.*, heat resistance 
up to 100° C. and a specific gravity of less than 0.1 is 
produced from tolylenediisocyanate and a polyester of 
oxalic acid, adipic acid and trimethylolethane. 

The Air Force is very much interested in this light- 
weight material for unsinkable airplane parts. Its high 














for the amazing performance of the KYS-ITE Extras 


Many a knotty problem on the designing UNUSUAL BEAUTY — Lustrous colors are part of the 
board has been untied by the KYS-ITE Extras. material itself. Permanent beauty—a wipe and it's bright! 
That's because KYS-ITE’s EXTRAordinary combina- KYS-ITE CAN “TAKE IT”— Unusually durable and resis- 


tion of advantages is so often the answer to the ques- tant to abrasion, impervious to mild alkali and acid 


, , , : , a solutions. 
tion —“what material will fit all the specifications? 


ADAPTABILITY—Lends itself to large hollow pieces, com- 
GREAT STRENGTH WITH LIGHT WEIGHT —Pre- ‘ : : RES : 
+a plicated pieces with projections or depressions, large or 
formed before curing; impact strength up to 5 times small shapes with flat surfaces or thin wall sections. 


that of ordinary plastics. 


NON-CONDUCTOR — KYS-ITE's dielectric properties are 
important where safety is a factor. Poor conductor of 
heat and cold. Non-resonant, non-reverberating. 





Custom molding to specifications is our spe- 
cialty. We welcome “problem jobs” and de- 
liver units of guaranteed quality. Drop us a, 
card for full information. 


KEYES FIBRE COMPANY 
420 Lexington Avenue ; 
New York 17, New York 
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NEW PLASTIC IDEAS 
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Just off the press! 24 colorful pages crammed with 
“case histories” showing how Felsenthal took dozens 
of unusual projects from Blueprint to Product in Plastic! 
Not a catalog . . . not a textbook . . . but a treasure- 
trove of methods, structures, and applications. It's full 
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you're looking for, or start you on the track toward 
solving some knotty problem. Send for YOUR copy 
today. There's no charge, or obligation. 
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stretigth also makes it suitable as a structural rtiaterial. 
In this property it is by far superior to the balsa wood 
used by the Americans and to urea foams. It can also 
be used as cold-insulating materials in any container. 


Bonding Buna rubbers 


In the field of rubber we tried to replace the sulfur 
used in vulcanizing Buna by the addition of diisocya- 
nates to Buna copolymers containing hydroxyl groups 
or to polyisobutylenes containing hydroxy] groups. We 
observed that Buna § itself reacts with diisocyanates. 
The question has not been answered whether the rela- 
tively small amount of oxygen-containing substances 
in Buna, the reactive double bonds or CH, groups, re- 
spectively, are the cause. (Fumarates do react with 
isocyanates. ) 

During this investigation we made the important 
observation that these vulcanized materials adhere 
very strongly to the metal parts of the vulcanizing 
press. The practical application of this phenomenon 
produced a long sought bonding agent to make possible 
attachment of Buna to any surface. The thorough in- 
vestigations of our Rubber Laboratory showed that 
with the help of diisocyanates, normal Buna-sulfur 
mixtures can be attached to iron, light metals, porce- 
lain, ete., with heat-resistant joints. Tests showed ad- 
hesion values up to 80 kg./cm.? in tests in which the 
Buna itself failed, not the joints. The diisocyanates 
prepared with m-tolylenediamine and hexamethylene- 
diamine, which are marketed under the trade names, 
Vulkollan T and H, respectively, are the best for this 
purpose. These products made it possible to produce 
the caterpillar treads for tanks and high-grade bonded 
products without the addition of natural rubber. At 
present Leverkusen is attempting to produce, by the 
use of these Vulkollans, a tire from metal cords and 
rubber which has never been accomplished due pri- 
marily to poor bonding between rubber and metal. 

The good adhesiveness of the Buna-diisocyanate mix- 
tures also made possible the production of a new con- 
struction material for airplanes which had been sug- 
gested by the Gotha Waggon Fabrik. It consists of a 
thin sheet of vulcanized fibre cemented to a sheet of 
light metal. The vulcanized fibre or the metal fails 
before the joints. This material consisting of light 
metal at the outside and cellulose at the inside makes it 
possible to construct a metal airplane like a wooden one. 
The construction of a heavy bomber would require only 
*/; of the man-hours now used. This new core material 
will also be much more bulletproof than light metal 
without the lining. After the war the material can also 
be used for the construction of automobile bodies. Also, 
vulcanized fibre with a Buna coating would be useful 
in the manufacturing of tropical luggage. Another 
important application of the Buna-isocyanate adhe- 
sives would be for the newly developed Buna springs. 


Diisecyanate adhesives 


Based on their adhesiveness with Buna, the diisocy- 
anates were also investigated as general adhesives: 
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Power Units Should Be Seen But Not Heard! 


The Perkins hydraulic power unit combines high efficiency, with quiet operation, in an enclosed type housing 
for maximum safety and appearance. 
Capacities to 1Z2GPM *¢ Maximum pressures to 1500-3000-5000 and 10000 P.S.1. 


These compact units are furnished ready for installation on presses, plastic molding machines, testing equip- 
ment, machine tools, hydraulic controls, and many other hydraulic devices. Complete engineering information 
for any particular application available. 
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it was discovered that with their help hitherto insur- 
mountable problems could be solved. Even at low 
temperatures, it became possible to bond polyisobuty- 
lene felts to iron or wood with a polyester as cement and 
to bond thin sheets of vulcanized fibre together into 
thick plates which are the equal of thick vulcanized 
fibre plates requiring years of processing. Sheets of 
paper cemented together with diisocyanates alone o1 
together with a polyalcohol produce a material which 
is equivalent to vulcanized fibre. It is even possible 
to cement metal to metal which is of great importance 
in the mass production of airplanes. 

The chemical affinity of this type of adhesive may be 
explained as follows: 

1. The diisocyanates react with the hydroxide layer 
on the metal surface, thus producing clean surfaces ov 
which the urea groups possibly establish a primary, but 
at least a secondary, bond with the residual valences of 
the metal lattice. 

2. They are soluble in must organic substances. 

3. The diisocyanates polymerize to high-molecular- 
weight substances under the influence of metals, espe- 
cially iron compounds, or basic substances such as phe- 
nolates and pyridine, resulting in the formation of 
many joined cross-linked triazine rings. Even the 
monofunctional phenylisocyanate is easily converted 
into the corresponding trimer: , 


3C,H,—N—C—0 — 


Animalizing agent 


With the help of the diisocyanates we were also abl: 
to produce an animalizing agent for cuprammonium 
rayon. Preliminary investigations had shown that an 
animalizing agent which will color cellulose fibers by 
means of acid dyestuffs as in wool, must have: 

1. Very large molecular size with absorptiveness 

2. The basic nitrogen serving to bind the acid must 
not exceed approximately 3 percent of the molecule. 

3. All salts must be insoluble even in boiling water 

4. It must be completely colorless, must not turn 
brown under the influence of light and must not reduce 
the light fastness of the acid dyestuff. 

5. The animalizing agent must be prepared in the 
finest possible dispersion. 

Based on these requirements, we have worked out a 
pigment consisting of a basic polyurea, prepared from a 
mixture of chlorophenylenediisocyanate, a,a-diamido- 
propylmethylamine and any diamine. 


Fastness to cleaning 


Persistol salt A (zirconium oxychloride) and Persisto! 
base B (paraffin emulsion), or the one-bath product, 
Persistol N, which is the combination of the two, makes 

















Sa... 


























Take a look at this fellow up on the unicycle. 

Such grace! Such ease and confidence! How does 

he do it? It’s no secret. It's the result of hours of 

practice and careful training. Yes, it's all in know- 

ing how. 

That know-how is what puts Pyro Plastics Corporation 

up on top when dependability in custom molding is called 

for. Knowing hew is born of years of producing the best 

in molded plastics. Pyro is consistently performing feats of 
molding might. Our record of successful past performances 
stands as the proof of our ability. Each new item that comes 
from our machines, confirms the record. We invite your inquiries 
on any phase of plastics from design to distribution. 


PLASTICS CORPORATION westrietp, New JERSEY 
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“Sales appeal’’ counts in protective covers 
for products today. And ‘‘sales appeal”’ is 
one of the very good reasons why the Gray 
Mfg. Co. protects its ‘““Audograph” with an 


attention-compelling cover . . . fashioned by 
Arnrus from translucent Vinyl! Plastic Film. 


The versatility of Vinyl Plastic Film as 
real “advertising copy” is best accentuated 
by skill and versatility in the designing and 
fashioning of your “package.’’ That's why 
Arnrus, pioneer in plastic packaging and 
protective covering, is the logical choice of 
manufacturers whose products demand 
“sales appeal’’ — and economy as well. 


Investigate the Arnrus way of protecting 
and enhancing your product today. Send a 
sample of your product or its specifications. 
We'll gladly help you find the economical 
pattern for protec- 
tively styling your 
packaging or prod- 
uct covers . . . for 
increased profits. 





















'T’S RIGHT IF IT’S Menus 
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textiles laundry-fast and water repellent; but they do 
not provide water repellence after dry cleaning with 
benzine. The diisocyanates gave us the possibility of 
preparing waxes which are at the same time laundry- 
fast, water repellent and insoluble in benzine. Such a 
Persistol base is in preparation, consisting of zirconium 
oxychloride, some urea-formaldehyde resin (Kaurit) 
and a wax prepared from 1 mol of 1,6-hexanediisocy- 
anate and 2 mols of a mixture of Cy.-C,; fatty acids. 


Production of the intermediates 


The intermediates required for the production of the 
urethanes are diamines, phosgene, glycols and polyhy- 
droxy compounds. For the production of the linear 
polyurethanes, mostly 1,4-butylene glycol and methy|- 
1,6-hexanediol are used. 1,4-Butanediol is available 
today at reasonable cost and in very large quantities 
from formaldehyde and acetylene by the Reppe synthe- 
sis. Methylhexanediol is produced by hydrogenation of 
a mixture of esters from crude methyladipic acid which 
is a Leuna product formed by oxidation of a cyclohex- 
anol-methylhexanol mixture. Dimethyl-1,3-propane- 
diol is easily available in large quantities from the reac- 
tion of isobutyraldehyde and formaldehyde and subse- 
quent hydrogenation. The incorporation of further 
methyl groups or larger side chains results in linear poly- 
mers with decreasing strength and melting points. 

The intermediates for the diisocyanates are the cor- 
responding aliphatic and aromatic diamines which are 
converted into diisocyanates by reaction with phosgene: 
COCI, + NH.—R—NH, + COCk — 

O=—C=—=N—R—N=-C=—0 + 4HC] 
Among the aliphatic straight-chain diamines 1|,6-hexa- 
methylene-diamine is easily available by hydrogenation 
of adiponitrile. But we are also working on the possi- 
bility of starting with 1,4-diaminobutane because it is 
cheaper to prepare from acetylene and hydrogen cya- 
nide and is independent of phenol and benzene. We 
found that acrylonitrile can be produced very cheaply 
directly from acetylene and hydrogen cyanide with cu- 
pric chloride as catalyst and that acrylonitrile smoothly 
adds another mol of hydrogen cyanide in the presence 
of alkaline catalysts. The resulting succinonitrile can 
be hydrogenated under very mild conditions to 1,4- 


diaminobutane: 


CH=CH + HCN +> CH,=CH—CN 
CH,=CH-—-CN + HCN + NC—CH,—CH,.—CN 
NC—CH,-—CH,—-CN + 4H, > NH,—CH,—CH,—CH,—CH,—NH, 
NH.(CH,).NH, + 2COCl + O-C=N(CH,),.N=C=#0 + 4HCI 


It is unnecessary to go into detail about the produc- 
tion of the aromatic diamines. They are dyestuff inter- 
mediates which have long been known. 

For the conversion of aliphatic diamines into diiso- 
cyanates there are several methods of phosgene addi- 
tion. By a continuous or discontinuous process the 
hydrochloride of the bases can be phosgenated in di- 
chlorobenzene suspension to a very pure diisocyanate 
with a yield of more than 80 percent of theory. But in 
the plant we shall add the free base to a dichloro ben- 


























Broadcasting Good News 




















will give you satisfaction 


in PLASTIC MOLDING 








Whether your next plastic problem is one of material, 
design, or production, 7/j//antmpelt, whose experience in | 
this field covers an entire lifetime, can give you sound 


advice and practicai assistance. 


Vi artiwvet MOLDING COMPANY 


North Olden at Sixth » Wear 
TRENTON 2, NEW JERSEY LOY Ui PHENOLIC « UREA * CELLULOSE ACETATE MATERIALS 


NEW YORK OFFICE—1182 Broadway 





















aVVa WILLIAMS-WHITE PRESSES for compression 

molding are designed to meet your particular 

production problem. Presses built in a range of sizes from 100 
to 2,000 tons are doing efficient jobs in plants all over America. | 


Whatever your need may be, write us giving full information. 


Illustrated is a WILLIAMS-WHITE Moving Up Plastic Molding 
Press of 300 tons capacity. It has top and bottom knockouts 





and die supports. Full particulars will be supplied on request. 


WiILLIAMS:-WHITE & Co. 
MOLINE, ILLINOIS 





MAKERS OF PRECISION PRODUCTION TOOLS FOR NEARLY 100 YEARS 
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“YOU CAN’T SHAKE... 

our high opinion of Larry 
Cook and his shop full of plastic- 
mold craftsmen!” 

“Yes sir, we're made from a 
‘Cook-precisioned’ mold. . . a mold 
that got personal attention from 
the minute it entered the front door 
at ‘65’ as a blueprint to the time it 
got to where we were born!” 

“Cook ‘know-how’ prepared our 
mold completely and accurately 
for its production job . . . say we're 
prejudiced if you will, but we're 
mighty glad the finest small plastic 
mold shop in New England was in 
on our future from the beginning. 

“We suggest the next time you 
strike a snag moldwise . . . turn the 
problem over to Larry . . . he'll be 
happy to work with you in ironing 
out the problem . . . but fast! 


LAWRENCE H. COOK, INC. 
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the aminocarbamy| chloride: 
HC! -NH,(CH,)sNH—COCI 


will develop first and can be further phosgenated with- 
out any difficulty. In the beginning the production of 
the pure diisocyanates which are very sensitive and 
easily polymerized caused us great difficulties. 

The conversion of the aromatic diamines to the diiso- 
cyanates is very simple. The lower members are still 
distillable, whereas diisocyanates with two benzene 
rings are not distillable. However, after the reaction 
with phosgene they separate from the chlorobenzene in 
some cases practically quantitatively. 

The cost of the polyurethanes will be about the same 
as that of the polyamides. As for polyurethane 
leather which is produced as a fused mass, we believe 
that we can market it cheaper than the competitive 
polyamide brands. The cost of production of the aro- 
matic diisocyanates will be between RM 1.50 to 2.80, 
so that even the high-grade lacquers and molding com- 
pounds-which contain only a small percentage of diiso- 
cyanates will not be too expensive. 

I have given you a broad outline of the new and di- 
verse potential applications of the diisocyanates. This 
is our justification for asking for priorities for the con- 
struction of a plant with a capacity of 200 tons per 
month of aliphatic and 100 tons per month of aromatic 
diisocyanates. It also will serve after the war. 








BEAUTIFULLY HAND-CARVED  FIG- 


ures, such as the leaping deer which is shown in 


accompanying illustration, are being made by 
Horace H. Moore, Drawer No. 2676, Station C, 
Philadelphia, Pa. While these models are avail- 
able in small quantities for decorative purposes, 
they are probably of most value as models for dies 
in injection, compression or cold molding. 

The figures, carved from Plexiglas, may cer- 
tainly be classified as fine art. The anatomical 
details are true to life and the workmanship is 
painstakingly carried out to great perfection. 














zene-phosgene solution. Here probably the acid salt of 
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TENSION 
FOR COMPRESSION TESTING OF PLASTICS 


FLEXURE 


The Olsen PLASTIVERSAL (Universal Testing Machine) is play- 
ing an increasing important part in laboratory and production testing of 
many types of plastic materials. The inherent accuracy of the Olsen 
PLASTIVERSAL is based on years of leadership in the production of 
Universal Testing Machines. The Olsen PLASTIVERSAL is the only Uni- 
versal Testing Machine designed exclusively to meet the requirements of 
the plastics industry. 

In combination with the Olsen High Magnification Recorder, the 
PLASTIVERSAL produces stress-strain curves in permanent form, giving 
the laboratory technician a basis of study and comparison otherwise 
unobtainable. 

Plastics producers and fabricators alike are making use of the 
PLASTIVERSAL for testing film. sheet. plates, blocks and molded specimens 
and parts. 

The high accuracy. ease of operation, simplicity and low main- 
tenance cost make the PLASTIVERSAL the ideal machine for physical 


testing of plastics. 


Testing Timing Gear Blanks. 
Close-up illustrating flexure test. 


Photographs courtesy Taylor Fibre Co. 





TINIUS OLSEN TESTING MACHINE COMPANY manvu- 
factures a complete line of plastics testing equipment — 


Write for Literature 


riniws (D) o1sen 


TINIUS OLSEN TESTING MACHINE CO. 


580 North Twelfth Street, Philadelphia 23, Po. 


Representatives: 
Pacific Scientific Co., Los Angeles, San Francisco, 
Seattle + Mine Smelter Supply Co., Denver, Colo. 
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WAME PLATE PROBLEMS? 







Investiaate the low-cost 





high-speed application of 





tovaha color. all-surface 


MEYERCORD 


DECAL NAMEPLATES 


“ot we tees 


oe 






fifty years of actual 
eee l=tsielsrjisehicte Mm isleli 
e Meyercord Decals 


their color and legi- 







yeors without 





‘ae elaciiaie There 





rcial surface 


Technical consultation and 

designing service is avail- 

able on request. Address 
inquiries to Dept. 21-6, 


eM EYERCORDZ. 
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POR SALE: Angle Moiding Hydraulic Press DO YOU NEED « Hydraulic Press for Com- DEVJIBHAI K. HINDOCHA LIMITED.., re- 























































Watson-Stiliman, suitable for Split Molds, pression Molding, Transfer Molding, Lami- puted Cotton Merchants, Ginners and Millers 

and for Molding Complicated Parts by the nating, Forming, Bending, and Hobbing? oreo. Box 244, JINJA, Uganda (B. E. Africa). 

transfer method. 3 horizontal double acting Whatever it may be, if it is hydraulic, see will welcome opportunities to represent Over 

rame, ie 8” and 6" arranged in ““T"’. Reply Sal-Prees Company, 388 Warren Street, Brook- seas Manufacturers of goods throughout East | 


Box C132, Modern Plastics. lyn, N.Y. African Territories. SMenufastusess will | 
P ieate with them at their above 
x address. 


FOR yy > peg Stillman Hydro- 
Paeumatic High and Lew Pressure System, 


with pam, tanks, boilers, ete., for 
Sees) cpcvetion 2—Baker Perkins 100 lion 


Plastic Mix — I—12" « 12° Presse 7° Ram, 











AVAILABLE 
Capable man with proven record is 
available for position as Sales Manager 
or Executive Administrator. Skilled 


CHIEF ENGINEER. To head engi- 
neering department covering all plant 
product and mold engineering work 





Steel Heated Platens and Hand Pump at- in Plastics, particularly molding. In- and reporting direct to management. 

tached; 1-246" = 24 Adameon, le —_ 2- terested im progressive, competently Must =e ability to run d rtment 

grains Hydraulic Press; 1—24" x 24" Farrell, staffed company pn yt perate end oater St 

se” pan, 2-open neeel heented Pi t = 12° pole anquise Box C343, Modern Plastics. plant producing molded thermosetting 
f° ate - 

Samy Pointe Hydraulic Pumps, 150 G.P.M.— and thermoplastic eee = 


modern equipment. 
neering ell preferred. Lo- 
cated in Southern New England. Give 
age, experience and salary require- 


b. pressure direct motor driven to 125 HP 
AC motors; 1—French Oil Hydropneumatic 
Accumulator; 1-14" « 24° Press, 9° ram; 6— 











Hydraulic Presses, 20° « 20", 12" «x 14"; Dry PLASTIC SALES ENGINEER desires : 

Powder Mixes; Pulwerizers, Grinders, ete. responsible position in plastic indus- ments. Reply Box C348 Modern Plas- 
Send fer complete list. Reply Box 1545, try. Background of eight years experi- ties. 

Modern Plastics. ence with two outstanding injection, 





compression and transfer molders. 
Experienced in all phases of plastic 
molding with emphasis on sales engi- 


HYDRAULIC PUMPS neering. Harvard Graduate “37 and 


SAVE UP TO 40%, 30%, 60% on Surplus 
Sheets, Rods, Tubes. Dealers, Fabricators, 
Manufacturers: Make big cash savings in our 





OMA ULIC Fl MPs, ‘Gens ap = ah also Harvard Business School. Loca- GIANT surplus sale. Over 15,000 Ib. of plastics 
with Herringbone Gears. Pea | tion unimportant. Please reply Box sacrificed at prices way below today’s cost. 


Maximum ure for Be ee C344, Modern Plastics. Included are Plexiglas, Lucite, Cellulose 
duty 2.200 ibe., for continuous duty Acetate in sheets, rods, tubes; also Styrene. 
1.800 Ibe. Seen and meter mounted Ethyl Celiulose, Canvas Laminates, Vinyls. 

and others. Choice of clear or colored. Al 








common » | ore 75 
HP yy rye fi mang Py = mee Gane sizes. Items offered subject to —_ 
ony : me SALE Send f lus list S-5 today. Plasti 
el ao, Saetns pene, sonsiting Dielectric Megatherm Heating Unit Parts & Sclce. Dept, M26, 1157 S. Kingshigh- 
-— ee pe puss Sas- Type MD-3-C, 3 Kw output 220 V., 2 or way, St. Louis 10, Mo. 
ton control, square Switeh, and 3 phase, 60¢ manufactured by Federal < < 
capacitator. Telephone & Telegraph Co. Can be 


Purchased mew 3\4 years ago. Excel- 


? : used as preheating unit for preforms. IRON HANDLE—For sale. ome 2-cavity 
lent condition. Available for immedi- Equipment complete with tubes, 


streamlined, double thumb rest Iron Handle 














ate delivery. Reply Box C268, Modern practically new. Any reasonable offer for right or left handed operation. Highly 
Plastice. considered. Write Box C345, Modern polished mold equipped for transfer or plunger 
Plastics. molding doubling output of straight compres- 

sion. Guaranteed perfect condition, steam 

POR SALE: Hydraulic Presses 36° « 7 a jacket, semi-automatic operation. Will sell 
ram, 200 tons, = 52° 14° ram, 385 t for \¢ cost of die making. For further parti- 





12” « 12” 7} a Ae 3—15" « 15" 8” rama culars write Box 124, Wayne, Pa. 


75 tome; 19° x 24° 10° rame, 78 tons; 13° x 19” 





SARAN SCRAP FOR SALE 
23° « 1744" 8 rame; 75 tons with pullbacks; , , 
17” x 16” 8” ram, 75 tome; 22” x 15” 8” ram, 75 Approximately 2000 pounds carefully 
tons, 12° = 13” 6%" rams, 50 tons; 8” x 914" sorted, mostly black. Write for sample 
$i Sema tome ha ‘Fam. 700 tons: and make us an offer. The Alden 
Triples 1% GPM 25004, = maton 12 Speare’s Sons Co., 156 Sixth Street, 
GPM 40004; Worthington Triplex 12 GP) Cambridge 42, Mass. 
25004; Gould Triplex 12 GPM 12504; Worth- 
ington 244 GPM 4 ©6GPM 20004; 
Watson Stillman duplex | GPM 2500/, Extrud- 
ere #3 Royle Perfected, Allen 6°; Mixers; 
WarP loo ~ jacketed Sigma Blades; WA&P 100 
Gal unjacketed; Mills, Calenders, Laboratory 
. Accumulators, Hydro-Pneumatic and 

Mey hted t ete. 1IGHEST PRICES 
) FOR YOUR USED EQUIPMENT. Uni- 
eh ~ Ay ay Machinery Company, 285 

treet, New York City 15. 


WE ARE LOOKING for a man to direct 
the sales of our well established indus- 

trial protective coatings division. The 

man we want is old enough to have had 
a well rounded background in the sale 
and use of corrosion resisting coatings, 
young enough to have enthusiam and 
ambition. This is an interesting job. 
The man we employ will work closely 
with our general sales manager, yet 
will be given free rein in developing this 
increasingly important part of our 
general program. Write, in confidence, 
to Box C350, Modern Plastics. 














WANTED—Representative to sell custom 
molding work, injection molding and fabri- 
eating. Straight commission basis. eply 
box C346, Modern Plastics. 








SALES REPRESENTATIVES desired 


by plastic fabricator and laminator for — . 
WANTED: PLASTIC SCRAP OR REJECTS midwest and eastern distribution—To MODELS WANTED 
im any form. Cellulose Acetate, Butyrate, coll transparent contains jaminated Turn your old, discarded or outmoded c 


displays—fabricated plastic displays on 
liberal commission basis. Exclusive molds into cash. Send sample and 
franchises considered for many terri- ae v 
tories still open. Reply Box C347, give full details in your letter. Reply 


Modern Plastics. Box C351, Modern Plastics. 


Polystyrene, Acrylic, Vimy! Resin, etc. Also 
wanted surplus lots of phenolic and urea 
molding materials. Custom grinding and 
magnetizing. Reply Box 318, Modern Plastics. 




















e 
- . sl FOR SALE: New, never used, 400-ton Watson 
INDUSTRIAL ENTERPRISE Stillman Die Press, with Watson Stillman tt 
. ump, gear driven to pump, complete with 5 , . . 
WANTED LP. Westin ~— motor, AC, 60 cycles, 3 I — Re sale 
phase, 220 v » 24\6 13” center to center of Ww — ne os , 
atson-Stillman 12 oz. injection 


tie posts. Richard Alan Button Company, 


248-274 McKibbin Street, Brooklyn 6, N. Y. moulding machine. New, never used. 


Machine carries original a 
M & M Machinery Co., 222 Market St. 
Newark 2, N. J., Mitchell : 2-6415. 


Large financially powerful diversified 
organization wishes to add another 
enterprise to present holdings. Cash FOR SALE: Hydraulic Pump Units 

for high and low pressure. Rengtes 
paid fer capital, stock or assets. Exist- from 2 to 40 G.P.M. on low pressure and 
ing personnel normally retained. 











1 quart to 3 G.P.M. on high pressure. 
Strietly Confidential. 


Maximum pressure for intermittent 
Box 1005, 1474 Bway, New York 











POR SALE: 20 rican Vinyl Plastic scraps 





duty 4000 P.S.1.—2000 P.S.1. for con- 
tinuous duty. Also special built pump 
units to suit your job. Immediate 
delivery. Send your inquiry to Queens 
Hydraulic Co., 1 Cerona Avenue, 
Cerona, New York or phone Ha-9-1245. 








INDIA—Manufacturers of Plastic Sheetings 





WANTED—Hydraulic Platen Press for 
Finishing thermoplastic sheets with or 
without pressure unit for either 20" x 
50”, or 20° x 25” sheets. Reply Box 
C352, Modern Plastics. 


















from our cutting, and assorted. 24 Ton for all purposes, Molders and Chemical Ma- 
assorted on hand, Red, Blue, Tan, Brown and chinery, ete., wp »-r-¥ in ae = SALE: 150 ton compression press—20 x F 
Green. About | to eet eac month. ~ Bes _— contact by Mail = sam i-automatic—I4 inch 
on request. y x amazoo Corporation, 40 Cavasji atel ; on ali daylight opening. PI 
see Meaae Plastics, 122 East oer ttad MeN N. Street, Fort, Bombay. text Co., 535 E. 137th St., ceo York 34 i N.Y. 
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Radio cabinet molded by Chicago Die Mold Corporation for General Television & Radio Corporation, Chicago, Ill. 


“ 


™, “At home’’ in the finest setting, yet so tough that household Ethyl cellulose mixer 
‘ © . ' housings have high impact 


abuse can’t break it, this radio cabinet gets its permanent good and dielectric strength 
t looks from an ethyl! cellulose plastic. 
Once restricted to war uses, but now readily available, ethyl cellulose i 


plastics offer radio manufacturers many other important advantages... 
y ‘ , ; % ; ; . Ethyl cellulose clock 
dimensional stability, excellent dielectric and acoustical properties, light cases are tough, colorful /j; 
. rae * * . ‘ d a istant Jj 
weight, colorability, plus the economy of high-speed injection molding. ty, LLL] 


Whether you make housings or handles, tools or toys, investigate 


J] 
Af 


Ethyl cellulose handle- 


ethyl cellulose for improved salability and serviceability. Send for ZAA> owsings are shock-resistont 
| and dimensionally stable 


technical booklets. 


AWflode 


adel pol 


Hercules does not make plastics or molding powders, but supplies the high-quality cellulose derivatives from which they are made. For data, please write 


HERCULES POWDER COMPANY 3916 Market Street, Wilmington 99, Delaware. 


CPI-7 
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x 4” hor. 
° PM 850 the.; New Vickers 14” Oi 
Relief Valves: New Vickers '/:" Flew Control 
Valves; Hydr. Steam Pumps; Low Pressure 
Pumps 156 to 600 the, Hydr. Accum.; Heavy 
Duty Mixers; Grinders; Pulverizers; Gas 
Reilers: «te. PARTIAL LISTING. WE BUY 
YOUR USED MACHINERY. STEIN EQUITP- 
MENT CO., 426 BROOME ST... NEW YORK 15. 
N.Y. CANAL6-8147. 
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EXTRUSION ENGINEER—PLASTICS 
Ex im research, development 
and uction of all ty of plastics. 
a! gent with old reliable 
New Jersey company. State experi- 


ence, education, and salary ex- 
peeted. Box C353, Modern Plastics. 








POR SALE 
Extrusion equipment 
Several 2'»” National Rubber extruders 
im good condition, now in operation. 
Immediate delivery. Box C354, Modern 
Plastics. 











A SURE SELLER! Vest-pocket Toothbrush- 
Dentrifice-Rinsing Cup Unit; contains stand- 
ard 10¢-size dentifrice tube; convenient for 
traveling and home use; tent pending: 
anew ie. Reply Box C355, Modern Pilas- 
t ° 


For Sale Serap Plasticizer completely com- 
tible with Vinyl material. Excellent Buy. 
eply Box C356, Modern Plastics. 














FOR SALE: BRAND NEW F. J. 
STOKES automatic molding presses— 
one 50-tom Mod. 235, one 15-ton Mod. 
200D3, ome 50-tom Mod. 250 Standa 
T plete with tors 220/50 
Original’ pack "Heply "Box "C360, 
na ing. eply « > 
Modern Plastics. 














FOR SALE 


Preform Presses—Stokes Model RD4, 
Colton Rotary #2 and many single 
punch machines. Perry Equipment 
Corp., 1529 W. Thompson Street, 
Philadelphia 21, Pa. 











com mission. 
high-class, intelligent men. 
Modern Plastics. Confidential. 


WANTED: Part-time representatives, particu- 
larly in Cleveland, Chicago and Metropolitan 
New York areas. Invite a ications from 
other industrial areas also. To sell with other 
appropriate lines plastic laminated industrial 
items (seales, dials, clockfaces, nameplates, 
wiring diagrams, etc.) plus plaques. Straight 
Exclusive basis obtainable for 
Reply Box C361, 





FOR SALE 

25 Ton “C” Frame Ty High Speed 
Self Contained Hyd. .—300 ton 
New Hobbing Presse with Pump— 
Racine Pumps, Boosters, Valves, Logan 
Pumps, Valves.—250 Ton Farquhar 
Straightening Press, Bed 32° Wide, 22’ 
Long. Self Contained.—200 H.P. 78 
Gal. 3000 Pump 200 H.P. 200 Gal. 
15004 Pump. 18" x 15’ Accumulator 
15004.—15" x 11’ Ace. 400-20004. 6° x 
% Accumulator-2000/. 300 Ton Press 
20° Ram, 8" Stroke, 24" x 20” Platen? 
500 Ten—1000 Ton Hobbing Press.— 
Hele Shaw Variable Pressure 33 GPM 
2500).—Vickers Oil Pumps I7 GPM 
500 to 10004. Elmes Horo. 4 Plunger 
64 Gals. 5000/.—Stillman 12 x 12” 
Laboratory Presses. Hydro Pneumatic 
Accumulator, 42° Air Cyl. 48" Stroke. 
~ Machinery Co., 45 Crosby St.. 
NYC. 











FOR SALE 

1-9 Banbury Mixer, Standard Type. 
25-Stokes Preform Presses Model a 
24"; “TT, 144"; DD2 Rotary 1*/\«"; 
RD4 Rotary, 1"; Colton Rotary 35 
Punch %"; 7-Baker Perkins, Readco 
100 gal. Jacketed Double Arm Mixers; 
3-Ball & Jewell 40 & #1 Rotary Cutters. 
BRILL EQUIPMENT COMPANY, 225 
West 34th Street, New York 1, New 
York. 








WANTED: 4 oz. Vertical injection molding 

machine required for special operation. Give 
rticulars and price. Box €365, Modern 
astics. 





CHEMICAL ENGINEER WANTED, 
experienced on plastics. Murt be 
capable of developing processes on a 
commercial scale. The chance of a 
life-time for the right person to get in 
on the ground floor and grow with a 
young vigorous organization. Write 


Box C366, Modern Plastics. 











YOUNG MAN, College graduate (B.S. & M.S.), 
married, thoroughly familiar with the manu- 
facture of resins and adhesives and their ap- 
plication to industrial needs, desires a posi- 
tion in sales department of a resin or high- 
frequency company. Will consider a position 
either on a salary or commission basis. Em- 
ployed at present, wish to change. For fur- 
ther information reply Box C367, Modern 
Plastics. 





WANTED: SPOT LOTS OF PLASTIC 
MATERIALS 

including molding powder, films, 

sheets, rods, tubes, etc., both thermo- 

setting and thermoplastic. 

Dussi-Wallace and Company, 60 East 





ATTENTION MANUFACTURERS 
Sales anization calling on the Hard- 
ware, Housewares and Toy fields in 
New England, New York, New Jersey. 
Pennsylvania, Delaware, Maryland and 
Washington, D. C., is secking another 
good line. We are rticularly inter- 
ested in a low pri line of door pulls 
and knobs, but will be glad to consider 
other lines of merit. feply Bex C357. 
Modern Plastics. 








FOR SALE 


Complete wooed flour mill. Capacity 
10 tom per 24 hours, using nearby sup- 
ply of pine and poplar. For further 
particulars, address Box C358, Modern 
Plastics. 








woobn, 
GIsT. Ph.D 
te anywhere in the weet. 
search or industry. 
research and de 
tural products, w 


Extrusion Machines 


FOR SALE—Plastic Division Discontinued— 
2—National Rubber 2'4° Staneeoe Plastics 
plete with et con- 


attach t controls and follow- 








ing-—(Mfm. 1941): 4 ft. Comveyor cooli 
unite wi 
controle; Serap Grinders; Dryi Ovens; 
Cut-off Machines. Also addit 
Syntron Vibrati Hopper 


Air ducts, blowers, motors a 


ont, 2 Reef =< F yar 


machines and }—( avs ; Fanatormers 
Subject te prior sale. ~e phel . 
Inc., East Boston, 28, Mass. —_ - 
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FIBER, AND RESIN TECHNOLO- 
Desires change from east coast 
Teachine and re- 

Extensive experience in 
t utilizing agricul- 

» natural and synthetic 
fibers, resins, plastic laminates. Some teach- 
ing Ls pee Numerous ublications. 
—— on short notice. Box C359, Modern 
mat ° 


equip- 


ORGANIC CHEMIST WANTED with training 
or experience in dyestuffs suitable for coloring 
plastic molding materials. B.S. or M.S. for 
evaluation of colorants and liaison work with 
suppliers. Administrative ability desirable. 
Write full particulars including training and 
experience, and state salary expected. Manu- 
facturers Chemical Corporation, Berkeley 
Heights, New Jersey. 


EXTRUSION ENGINEER AVAILABLE—® 
years experience, capable of setting up and 
supervising extrusion plant. Thoroughly 
experienced in production and development of 
thermoplastics and coloring. Experienced in 
labor management and able to select neces- 
sary machinery for shapes, tubes, film and 
fabrications. Reply Box C362, Modern Plas- 


tics. 





WANTED MOLDS FOR EXPORT 
For injection molding suitable for 
Lester, Reed-Prentice and Leominster 
machines. 6, 8, 12, amd 16 oz. for toys, 
tableware, fancy buttons, battery 
plugs, ete. Reply Box C363, Modern 


Plastics. 











PLASTIC PLANT FOR SALE—Established 
mid-western plant, modern in every detail. 
Plant layout igned for economical expan- 
sion in the Pme ont~ A field of plastics. 


Valuation of business approximately $1,000,- 
000. Principals only. Reply Box C364, Modern 
Plastics. 


42nd Street, New York City. 











WANTED 
No. 4 Plastic Extruder. 


Reply Box C368, Modern Plastics. 








FOR SALE: 


Cafeteria 
tion. 
sure Mass. standard 


FOR SALE: 


RELIABLE N.Y. FIRM desires contact with 

out of town mfr. for purpose of actin 

agent—line with possibilities. Reply 
odern Plastics. 


1 HPM 300 ton moulding press 
42 x 32 12” ram, 31" daylight, self-contained, 
high and low pressure triplex pump complete 
with fittings and valves. 2 standard 14 x 18 
ray Dies, Steam Cored, A-1 condi- 
1 Eclipse 1'4 hp. 100 pound high pres- 
ler, automatic water 
as fired control. Priced right due to 

liquidation. Edmund J. Fitzgerald, 
285 Pearl Street, Fitchburg, Massachusetts. 


as sales 
x C349 


1200 ibs of Plaskon Melamine 
moulding compound. Color: Olive drab. 
25e per ib. Soft Flow. Box 1663, Fargo, 
N. Dak. 











* 
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THIS | 


@ NO BUBBLES 

@ NO FROSTING 
@ NO FLOW LINES 
@ NO WARPING 


~ POLYSTYRENE REFRIGERATOR DRIP TRAY 


IS 14” crystal clear Polystyrene refrigerator drip tray, 

as custom molded for General Electric Company, is a 
beauty. Thousands of American women will buy it, use 
it, and admire it, without giving a thought to the difficul- 
ties of making it. 

It was all in the day's work at Erie Resistor to give the 
mold platens the extra bracing necessitated by the unusual 
area and consequent tremendous die back-pressure; to 
incorporate supporting ribbing in the mold to prevent 
warping; to accomplish meticulously accurate control of 
heat, cycle, and pressure, to prevent bubbles, flow marks, 
and frosting. 

All in the day’s work—but, when you have a difficult 
molding problem, it’s a satisfaction to feel that you have 
placed it in hands that are not thrown up in dismay, but 
accept the difficult as a challenge, and produce parts that 
meet the customer's entire requirements. 


JUNE + 1947 
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NIXON C/A Cuts Cutlery Costs 


Using Nixon C/A (Pearl Acetate) Molding Powder, cutlery 














manufacturers like Colonial Knife Company of Providence, R. I., 


VYirou mold knife handles easily and economically. Nixon C/A is 


gt, available in Clear Transparent and every color of the spectrum... 
NITRATE 


also in colored opaques and black. By using two or more colors, 
CY CELLULOSE 
A ACETATE 


ETHYL : : : 
WE cianios: example of how Nixon Plastics save production costs and add 


, color to the product. 
lastios P 





hundreds of mottles and variegations are possible. Another 





NIXON NITRATION WORKS * NIXON * NEW JERSEY 


Representatives: New York, Chicago, Detroit, St. Louis, Leominster Sales Agents: NORTHWEST PLASTICS INDUSTRIES: Portland, Oregon, Seattie, Washington, 
Canadian Distributors: CRYSTAL GLASS AND PLASTICS, LTD., Toronto, Can. Export Distributors: Omni Products Corporation, 460 Fourth Ave., New York 16, N.Y. 
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Whatever your needs 


Firestone 


A 
3 


is made for double beauty 
.... double wear 


em Want to keep wet in or out? 

b Versatile Velon film can be custom- 
made to fit your needs . . . never gums 

Wpeor stiffens . . . never yellows with 

j/ image or wear! 

4 Want a tinted mesh that’s 
stronger, yet lighter in weight? 
Velon tinted screening can't 
dent, break, bleed, fade or stain! 


Want a colorful wearproof, 
_ fade-proof fabric? Even stains wash 
off fabrics woven of Velon fibres! 


Want a low-cost, scuff-and- 
crack-proof “leather”? Better- 
than-leather Velon looks and 
feels like leather . . . doesn’t dull, 
peel, crock, fade or bleed! 


bebredey 
iy 





Listen to the Voice of Firestone Monday Evenings over NBC AF 


Write Firestone, Akron-for the Velon full-color 
booklet. Consult Firestone Engineers with your problems. 


@TRADE MARK 
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Tank type vacuum cleaner 
courtesy Westinghouse Corporation 


WESTINGHOSS. 3 ES 
RICHER PAY DIRT 



















Westinghouse engineers were assigned 





the task of developing attachments that 
would do justice to the modern features 
of their new tank type vacuum cleaner. 
They turned to plastics and to Worcester 





Moulded, on whom they have often 
relied for profitable suggestions in 
developing plastics parts. While this 


modern improved cleaner is doing a 
great job of removing dirt, our creations 4 | 


of strong, light plastic attachments are 


Coslow Snyeclion Mowldang helping to pull more sales — a winning 
WORCESTER MOULDED PLASTICS CO combination for Westinghouse. 


14 HYGEIA STREET, WORCESTER 8, MASS. 


17 East 42nd St.. New York 17, NM. Y. 
130 West Chippewas St.. Buffate 2, N. Y. 
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HOW CAN YOU DO IT BETTER...AND CUT costs? 
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Fabricated by 
Formica Insulation Company 



























‘Tuts nostery CARRIER — used to 

transport nylon and rayon stockings from one 

operation to another — pays for itself in a matter of 
days ... by eliminating “picks” and “snags.” 

Another triumph for postformed plastic laminates! Formed from 

flat laminated sheet impregnated with BAKELITE phenolic 


) 3 resins, these carriers are smooth, lightweight, and yet have the 
co 





mechanical strength to withstand rough handling. They do not 
TRADE-MARKS dent or corrode. They never develop rough spots or frayed 


edges to damage delicate merchandise. 
~ A \{ E qi T b Postforming of laminates is a new and growing technique 
in industry. Its applications are virtually limitless! Design 
} [ AM | N ATI N G PLASTI C S engineers are eyeing its cost-saving possibilities. 


Look into this important process! Write Department 3 for 
your copy of booklet “BAKELITE Laminating Plastics.” 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q§ 30 East 42nd Street, New York 17, N. Y. 








® ENGINEERED AND MOLDED AT NO. 1 PLASTICS AVENUE 
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Plastics lend a hand at milking 


® Yes, plastics make a Grade A milker. 
Modern dairy machines with plastics 
teat cups-—light, clear, and sanitary 
ease the farmer’s milking chores. 
These cups withstand high heat steri- 
lization, They were molded by General 
Electric from clear plastic 
to show the flow of milk. Tough? Drop 
them on the cement floor of the barn, 


transparent 


and they won't break or chip. 

And don't forget Bossy, the con- 
tented cow who gives the milk. Gen- 
eral Electri¢ plastics teat cups win her 
co-operation because they're feather- 


light, compared with glass or metal. 

[his example shows how General 
Electric successfully applies plastics to 
meet the special requirements of an 
unusual job. The world’s largest manu- 
facturer of finished plastics, G. E. works 
with all materials—can recommend 
without bias the one that will work 
best for you. 

May we send you, free, the full-color 
booklet, ““What are Plastics?’ Write 
Depart- 
ment, General Electric Company, 


Plastics Division, Chemical 


1 Plastics Avenue, Pittsfield, Mass. 


GENERAL ¢3 ELECTRIC 


GENBRAL ELECTRIC PLASTICS FACTORIES ARE LOCATED IN FORT WAYNE, IND., COSHOCTON, OHIO, 


MERIDEN, CONN., SCRANTON, PA., TAUNTON AND PITTSFIELD, MASS. 
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SANITARY: 


G-E Complete Service— 
Everything in Plastics 


BACKED BY S53. YEARS OF EXPERIENCE. 
We've been designing and manufacturing 
plastics products ever since 1894, G-E re- 
search works continually to develop new 
materials, new processes, new applications 


NO. I PLASTICS AVENUE—cCOmplete plastics 
service—engineering, design and mold-mak- 
ing. Our own industrial designers and engi- 
neers, working together, create plastics parts 
that are both scientifically sound and good- 
looking. Our own toolrooms are manried by 


average precision mold 


skilled craftsmen 
experience, 12 years. 


ALL TYPES OF PLastics. Facilities for com- 
pression, injection, transfer and cold molding 
. for high and low pressure laminating 
for fabricating. G-E Quality Control—a by 
word in industry, means as many as 160 in- 
spections and analyses for a single plastic part 


6% 


EVERYTHING IN 


4 
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